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Ex LIBRIS 
,BERTRAM C.A WINDLE:- KI. K S.G. F"RS F".S.A. 



1'he second hook appears under an extraordinarily 111isleading 
title. Heing unfalltiliar ".ith the IUlnlC of the author, \,"e took it 
to be a ,,'ork of pious Ineditations on the future state, and our sur- 
prise may L
 ilnagincd "hen \\'C found ourselves reading ,,'hat is 
(\ve u
e thcse adjectives advisedly) a profoundly interesting and 
exceedingly valuable treatise LJe A Ilinlu. The author is \vell 
abreast of the proLlel11S of ph
"sics dnd lnudern ,icws thereon, and 
it is from this standpoint that he disl"lIssc!', the soul, its imlDortal- 
ity, and the nature of the resLlrrection hody. lie sho\\'s us ho\," mod- 
ern th<.
ories as to thc intiIuate and ultinlate ron
titution of Inatter 
have put entirely out of court the old nleehanistic explanation 01 
both Ih ing and non-Ih ing things. 'rhc 
!dllliraLle luanneI' in \vhich 


he does this might be conlnlended to biologists, like the "Titer of 
the first-named book, \vho indulge themselves in much \vider ideas 
as to the bearings of chemistry and ph
"sics on their subject, than 
do cheUlists and physicists, ,,,ho, after all, are the persons who 
count in this matter. Fronl thi
 the author passes to the con- 
sideration of space-our space, \vhich is of a three-dhl1ensional 
order, and llyperspace, \yhich is, he thinks, at least four-diInen- 
sional. This part of the book is of thp highest interest, for it i
 
lhe first really successful attempt to make the bearings of this 
matter on physics, not to say on metaphysics, clear to an or- 
dinarily intelligent reader. No philosophical student can afford 
to neglect thi
 inlportant book, and no library of philosoph) will 
be complete \"ithout it. \Ve commend it to the careful considera- 
tion of our readers. 
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What shall 
after 


we BeCOl11e 
Death 


CII1\PTER I 


TilE GREAT RIDDLE 


IN forn1cr voltunes I have sought to guide my 
readers through the vast tracts of the visible 
Universe, and to explore some at least of its count- 
less marvels. \\"onder and mystery meet us at 
every stage of such a journey, and all fresh know- 
ledge gained is a fresh revelation of Creation's 
splendour. In this book my purpose is to explore, 
so far as may be permitted, a yet greater mystery. 
A n1ighty Riddle faces you and n1e, and every human 
soul-the Riddle of what \ve shall be when the few 
years of this present life are over. \Vhat lies in 
store for us on the other side of the veil that we 
call Death? 
Our death sentence is already signed. In a 
hundred and fifty years you who read these lines and 
I \vho write them will certainly have vanished from 
the face of the earth. Our relics, that came 
therefrom, will have returned thereto, the n10lecules 
of our body \vill still circulate, they \vill nourish 
plants, aninlals, perhaps other hun1an beings who, 
like you, will seek the answer to the GREAT RIDDLE, 
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the only one that really deserves our thought and 
study. 
Reader, to-morrow you will die; you know it. 
This is the thought that haunts you at those rare 
momen
 when the restless life you lead allows you 
to think. j 
Look at the human race striving and struggling all 
the world over, like the perpetual motion of an ant 
hill. Everyone is born at his appointed hour; with 
lightning rapidity everyone hurries to perform a series 
of actions, n10st of which are merely conventional. 
Some travel round the world, explore mountains and 
deserts, rush to conquer the poles. Some construct 
machines of which others will make use. Express 
trains cross and re-cross continents, great steamships 
bring merchandise and passengers [ronl the most 
remote ports. Night does not stop this perpetual 
activity; the lights are shining whilst, as if infatuated, 
men pursue their journeyings and their labour. 
Where do they go ? \ Vhat are they doing? Ask 
that of Earth's two thousand l11illion inhabitants; 
certainly they could not tell you, The most 
intelligent would answer that it is life. And after 
that? . . . the airn, the end of it all ? 
They do not care about that. They go at 
random, pushed on by a power they cannot resist, 
amused at every \vinding of the road, their eyes al\\Tays 
fixed on the ground. Have they time to spare in this 
way? 
" They go on to the final collapse and sink into the 
gaping emptiness of the unknown, falling with a loud 
cry of utterable dread. ' Oh! to die-why should 
we die?' " * 
At every swing of the pendulum that marks a 
second gone, a man dies. And even that is not 
enough. Are there not wars to hasten this too slow 


-I: Cf. "Causeries" du R. P. Van Tricht, S. J. (Aug. Godenne, 
Namu r .) 
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.destruction? Every day almo::;t a hundred thousand 
nlen are struck off the roll of the living. To-morro\v) 
\vill it be your turn? 
i\nd then . . . Y Oll \vill no longer be on earth, 
but you do not doubt that the human race will still 
he pursuing its course to death. See ho\v it swarms 
on this grain of dust that circles through spacc; each 
spring brings back a nc\v \vave of life: new sap 
in\"ades all things; a restless activity takes possession 
.of alI beings. I n the forest the branches shoot 
forth, the bird renc\vs its song; th
 flocks increase; 
lC\V couples prepare to cons
cra te their union. 
Death, \vhich Ino\vs and thins the ranks, makes no 
.difference, the survivors hasten to bury the corpses. 
One power calls to life, another to death. 
Ie And when [the Lamb] had opened the fourth seal) 
I heard thc voice of the fourth living creature, 
-saying: I Come, and see.' And behold a pale horse, 
.and he that sat upon him, his name was Death . . . 
and po""cr \vas given to him over \he four parts of 
the earth, to kill with sword, with famine, and \\ ith 
.death [pestilence], and \vith the beasts of the earth. * " 
Death is indeed the Great Riddle that every man 
must seek to solve. In fact) the solution of this 
agonising problem deternlines the direction of our 
lives. If death is the end of all why should there be 
sacrifice, devotion, virtue? '''hat matters to me the 
\vell-being of mankind in the future) if this \vell-being 
is in opposition to my o\\"n? Vices and virtues then 
are m
re \vords; cc the maximum of pleasure, the 
minimum of pain tJ must be the rule of my life. And 
{on such principles) hUlnan society crumbles a\vay, 
for the entire mechanism of its interior life is based 
.on maxims precisely opposite. 
That is why \ve find the dogma of the future life) 
.that is, of man's survival after death and of the 
.exic;tence of the \vorld Beyond, at the bac;e of aJl 


* ApoC'. vi. 7. 8. 
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religions; a sacred dogma which all men have handed 
do\vn to each other by tradition even at the epoch 
of the most complete barbarisnl. The Christian 
Religion, however, has alone known ho\v to preserve 
the true idea of the future life. 
l\1y aim in \vriting this book is not exactly to 
explain the grounds on which we rely in order to 
justify our assertions, simply from a religious point of 
view. \Ve have often been accused of accepting our 
faith with our eyes shut, and without examination. 
That idea, \vhich \ve find even among those who 
boast of being Catholics, arises simply and solely 
from ignorance of Catholic theology. Men who are 
reputed to be learned often have completely erroneous 
notions on this question, as the following authentic 
story proves. 
The occasion \vas the maintenance of a thesis for 
the doctor's degree at the Sorbonne by a philosopher 
who afterwards became very famous. V/hiIst priding 
himself on his Catholicisnl, our philosopher had 
expressed ideas sonle\vha t outside the dogmas of our 
Faith, and his examiner could not hêlp relnarking to 
him: cc How, Sir, can you reconcile such opinions 
with your beliefs? " 
To which the candidate replied: "I dwell in a 
house t\VO stories high, faith occupies the first story 
 
reason the ground floor, and there is no comn1uni- 
eating stair behveen the two." 
With all respect to the renowned philosopher, the 
stair must exist; I go further, and affirm that no 
contradiction is possible between science and faith; 
and since both have their source in God, the origin 
of all Truth, both must be the expression of \vhat 
is true. But while faith, depending on testinlonies 
coming directly from Him, could not lead us into 
error, our science-if not The Science-may quite 
well be im perfect. 
\V'e must always distinguish between what is 
proved and \vhat is merely a scientific hypothesis, a 
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more or less secure stepping-stone to help us in 
arriving at the truth. 
Can true science tcach us anything as to the sur- 
vival of the soul? Cannot it at least help us, with 
regard to the conditions of the future life and the 
resurrection, by showing that there is no contradiction 
between Catholic -doctrine and the -modern-theories 
of ener gy, niõ tioñ;ñ101ccular-physics-those concep- 
tions which every day assert themselves in the light 
of serious scientific research? 
This is th
 standpoint \\ hich I shall take in the 
follo\\"ing chapters. Let there be no mistake as to 
my object in this book: it is, before everything, a 
scientific work. \Vhilst acknowledging the doctrine 
of the Catholic Church and the scholastic philosophy, 
I have not sought to bring forward any fresh proofs 
of the immortality of the soul and the future state. I 
have no thought of writing a new apologetic; I shall 
penetrate as little as possible into the domain of 
philosophy; but since science nlakes progress every 
day, I shall allow myself to point out the limits which 
it has actually reached, and the territory which it 
legally occupies or will in all probability occupy in 
the very near future. 
Having established the concord betwecn faith and 
the ne\v acquisitions of science, having demonstrated 
in any case the possible formula of this concord, I 
shall leave to the philosopher the business of 
recording the newly established facts and of extend- 
ing his metaphysical inquiries. 
The chief opposition of the old materialism and 
the modern positivism arises, it seems to me, above 
all from the denial of the human soul. In a world 
where everything is material, \vhere power itself is 
materialised, there is no place for the Spirit-the 
Psyche of the Greeks. 
The Soul, certain philosophers tell us, is a concept 
invented to meet the requirements of a theory. How 
can one conceive, they add, a substance which no 
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one has ever seen, unextended in its nature, and 
which can have no place in a mechanical and material 
uni verse ? 
The fact is that neither Mechanics nor Physics 
need, for their application, precise notions of sub- 
stance, that is, of substance in its essential meaning. 
We can make use of electricity, and we do so every 
day, without knowing exactly in what it consists. 
Every day we measure the quantity of electric energy 
that we use; \ve invent instruments for detennining 
volts, hectowatts, coulombs, etc.; and we pay the 
electrical companies for the energy we have used, 
according to a regular tariff. 
Applied science can therefore content itself with 
mere labels without going to the bottom of things. 
Science itself must not so limit itself; it is chiefly 
concerned with seeking for causes, and that is why 
it touches at certain points the borders of Metaphysics. 
The ancients understood this so clearly that they 
included all sciences in Philosophy, a vast synthesis 
uniting all that human knowledge is able to approach. 
To wish to fix the border
 of the territories reserved 
respectively to Science and to Philosophy is, really, to 
fall into a gross mistake \vhich only ignorance can 
excuse. 
But if the hvo empires interpenetrate, a mutual 
understanding is possible; there must exist at their 
borders a common zone where the truths admitted in 
one camp could not constitute irreducible antinomies 
to those acknowledged in the other. Natura nOIl 
lac'lt sa/tus, said the old scholastic; there must be a 
harmony, there may be a hierarchy, in the substances 
that make up the created universe. 
And of what is that universe composed? Are we 
certain, with the means at our disposal, that we can 
reach its ultimate elements? Are \ve not surrounded 
by invisible beings, by mysterious powers, by sub- 
stances unknown to our gross senses, but at the 
effects of which we guess? As a matter of fact, an 
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the researches of science tend now-a-days to sho\v us 
that \vhat \ve see of the universe is as nothing com- 
pared to what our bodily senses are unable to dis- 
cover in it. 
Yet, according to the r\ postle's \\'ords, \\'C need to 
study the visible in order to arrive at a bclief in the 
unseen universe and in the Creator Ilimsclf.* 


tt "Because that which is known of God (i.e., which the 
natural reason teaches us concerning H is existence and His 
I1dture) is manifest in them, For God hath manifested it unto 
them. For the invisible things of Him, from the creation of the 
world, are clearly seen, being understood by the things that are 
made j His etern.d power also, and divinity."-Rom. i., J9. 20. 



CHAPTER I I 


TIlE UNKNO\VN UNIVERSE 


ACCUSTOMED like an animal to live in a \vorld 
which his senses reveal to him naturally, man has 
taken many centuries to realise that his conception 
of the universe, that is, the images with which his 
senses furnish him, correspond but feebly to its 
magnificent reality. In pursuing their studies and 
experiments the natural philosophers were led first 
to suspect, then to demonstrate, the existence of 
numerous phenomena unknown to men in general, of 
influences which affect our bodily nature only in- 
directly, which our senses cannot perceive and which 
only reasoning enables us to recognize. 
I t would therefore be absurd to deny the possible 
existence of a sixth sense. Persons both deaf and 
blind are not infrequently met with *; it is very 
evident that for people thus handicapped by nature 
the conception of the external world must be very 
unlike what it is to one possessing the faculties of 
sight and hearing. Is their conception false? By no 
means; it is only imperfect; that is to say, that one 
or many of the points of view which belong to us if 
we are normally constituted escape their knowledge. 


* Several cases of the successful instruction of blind, deaf 
mutes, such as Marie HeUltin and Laura Bridgman, have been 
brought before our notice in the last few years. But the great 
number of these unfortunates is not generally known: 500 in 
Germany, of which 223 are in Prussia; 260 in Sweden: 533 in 
Great Britain; 2772 in the United States; 100 in France, etc. 
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A being with different faculties from ours would, 
therefore, perceive different qualities in our bodies; 
and in the same way a man endo\ved with a sixth 
sense could penetrate further into the nature of the 
external ,,'orld. 
But here ari
es a new que<;tion: Docs this external 
\vorld really exist as we believe we see it and as \ve 
picture it ? 
Let us study the mechanism of a sensation, no 
matter of what kind. 
Here is an iron bar which I take out of the fire: if 
I touch it I receive an in1pression of heat, the cause 
of which I rightly ascribe to the object of ,,'hich I 
feel the contact; I am conlpelled to attribute the 
heat to it; in other words, I carry back to the cause 
the effect produced. 
No\v, what do Physics teach Ole? That the heat 
in an object is by no means of the same nature as the 
effect produced in me. The hot bar gives me a scale 
of varying sensations; a rather pleasant sense of 
bodily comfort if I am cold; very little impression at 
all if its telnperature scarcely exceeds that of my body; 
a painful sensation of burning if the heat of the iron 
bar is considerably higher than my normal tempera- 
ture, .A.part from its effect on me, what is the 
nature of the phenomenon? It is a mere molecular 
vibration; the molecules of the bar, or its atoms (it 
matters little \\'hich), vibrate more or less swiftly; 
according to the varying temperature I experience 
varying sensations. One must distinguish, therefore, 
in the heat supposed, the objective and subjective 
rela t ions. 
It is the same with regard to sound; outside of me 
a metal vibrates and within me I am conscious of a 
sound. For one lacking the sense of hearing nature 
would be a perpetual silence. 
.A still better illustration: I can conceive of a 
hunlan being constituted differently from myself \vith 
respect to this sense Our ears are able to perceive 
B 
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vibrations froin 32 to 32,768 a second-the con- 
sequence of a purely physiological conformation. 
An ear-drum otherwise constituted, \vith a different 
basilary membrane, would enable us to perceive 
other scales from 32,768 to 34 thousand million 
vibrations per second. All our instruments, violins, 
piano, flutes, etc., would leave such an ear insensible; 
and yet one who possessed it would not be deaf, but 
his sense of hearing would be tuned to perceive a 
music of \vhich we have no conception. Now these 
vibrations exist in nature, but we do not perceive 
them for lack of a sense corresponding to them. 
There is therefore a \vhole category of facts that 
eludes our consciousness. - 
A man endowed \vith such an ear could hear the 
whole scale of electric undulations, from those 
cOlnnlunicated to us by the sun and stars to the 
hertzian \vaves produced by our instruments and 
the wireless telegraphic signals which we can now 
register mechanically. All these vibrations which 
our ears do not perceive would excite organs other- 
wise constituted; a man possessing them would not 
hear the thousand sounds of nature, as we hear them, 
nor the voice of his fellow-creatures, nor the music of 
our orchestras, nor the bird's song, but he would 
hear harmonies no less definite in every electric 
manifestation, fron1 the song of the Aurora Borealis 
to the transformed voice of the spark and of the 
thunder. Our orchestras would be supplied by cel1s 
and dynamos, and their symphony registered far 
away and wirelessly by phonographs of extrerne 
sensibility. 
As to our sight, the least modification would 
result in a radical transfornlation of our conception 
of the external world. Instead of fitting our eye to 
perceive vibrations of about 400 or 700 trillions per 
second, the Creator could have given us a retina 
sensible of a yet higher scale. Suppose our maximum 
of perception to be about four or five quatrillions 
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of vibrations a second; in this case all the colours 
\vould disapp
ar. Externally, colour is simply a 
series of wave-trains of various dimensions reflected 
by the bodies on which they fall. But if the ether 
\\'ave is of the same order of magnitude as the 
n10lecular interstices, the reflection does not take 
place; \vhich is precisely what occurs \vhen \ve reach 
the region of the X rays. In this region there is 
neither reflection, nor polarisation, nor refraction; 
the \\yaves, of which the length is much less than the 
ten thousandth part of a mil1imètre, are not arrested 
by solid bodies; a prism is for such \';a ves nothing 
but a rough mass of dispersed molecules which they 
traverse as the air passes through a wide-meshed 
net. 
Let us look at nature with such a retina; \vhat a 
bi
a--rYèscene coñ fron t;- us ! Our streets are peopled 
with strolling skeletons; nothing of flesh is visible; 
nothing of clothes but the metallic frame\vork, 
buttons, clasps, corset-frames, boot-heels, and such 
things. Since the X rays do not pass through glass, 
all the shops appear to be closed, no sho\v of goods 
is to be seen, and }'et the skeletons stop to look at 
objects quite invisible to us. On the other hand, 
neither closed doors nor walls present any obstacle 
to our vision. The townspeople who think them- 
selves quite private have their homes laid open to 
the gaze of our altered retina. 
I t is summer; let us explore the country. The 
whole scene is changed; instead of the green forest 
we see, so far as our sight can reach, a naked steppe 
stretching beyond the horizon. There is no trace of 
vegetation, the \voods have disappeared, the fields 
are a desert. If we look more closely, \ve perceive 
the sap of the trees, like fine transparent threads, 
\vhich if we try to take \\"e find ourselves stopped by 
the bark, which we touch but which remains invisible. 
If we return in the winter, \\'e shall find no sign at 
all of vegetable life; \ve shall be obliged to grope 
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our way through a labyrinth where at each step we 
run the risk of hurting ourselves against some 
murderous tree-trunk. 
And if all the inhabitants of the \yorId were thus 
made, nature \vould seem altogether different from 
what it seems to us at present. We should be com- 
pelled to shelter ourselves in glass houses with 
wooden panes in our windows. Our standard of 
beauty would itself be changed, and both our 
literature and art \vould feel the effect. Yet would 
not \vhat we saw be real? \Vould an outer \vorld 
not still exist? Evidently; but we should see only 
one aspect of the scene, just as no\VWe only perceive 
what God, and our out\vard senses, alIo\v us to see. 
1VIere fancy and imagination, do you say? Not in 
the least, as we can show you by examples. You 
know that some people's sight is not at all like yours. 
Most colour-blind persons cannot distinguish red 
from green or grey; others cannot tell yellow or blue, 
in a very few cases the retina is insensible to red, 
orange, green and violet. And who can assure you 
that you see exactly as I do, or as your neighbour 
sees? Aud if you distinguish plainly the colours 
which I distinguish, how can you prove that they 
are identical? By education and habit we have 
learned to discern and label colours, but nothing 
proves that )'OltY colours are the same as lllÍ1ze. 
Do aninlals see nature from the sanle angle as 
men? We may ,yell doubt it. How does the outer 
world appear to creatures possessing what were 
formerly called "conlposed" eyes, like those of 
insects? It was for long believed that the refracting 
and transparent cones which terminate their retinian 
H sticks " were so Inany lenticular pieces, each 
receiving a complete image, probably centralised in 
the cerebral substance. I t has been found necessary 
to abandon this theory, but the problem as proposed, 
to-day, is equally insoluble. If each of these cones 
do not transmit an image, how can the resulting 
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sensation give the shape of the object? Insects, it 
rnaybe, do not clearly perceive its form; and have 
only a confused sense of colour. According to Sir 
John Lubbock's very clever e
pcrinlents, ants are 
sensitive to ultra- '.olet rays. Imagine a-ffian 
similarly endowed; while another is plunged in 
gloom, he \vill be able to see a \vhole landscape 
brilliantly ilIuminatcd by a light unknown to our 
perceptions. 
Let us pass to the other end of the visiblc spectrunl, 
and ilnagine that our eyes are fitted to perceive the 
thermic vibrations revealed by the bolometer; the 
whole scale of vision is transposed, and instead of 
only perceiving the stars which our present sight Cdn 
discern, we shall see stars long ago extinct, black 
suns \vhich only the spectroscope can reveal. Our 
own sun v.-ill appear surrounded by an ÏInn1ense halo 
yariable in fOrln and position, and that mysterious 
aureole which we can only see at great cost during 
total eclipses we shall perceive whenever we turn our 
eyes to the radiant lun1inary. 'fhe warm air currents 
will become as visible as uur bl izzards, and the 
science of heat will no longer have any secrets 
for us. 
Do beings, as they are developed through geo- 
logical periods, pass through a more or less great 
scale of vibrations; are our senses refined by such 
exercise; do they undergo transposition to some 
extent? \\Jould the influence of other surroundings 
give rise to organs adapted to other undulations? 
There are so many questions which science can pro- 
pose, but \vhich it is incapable to solve. \Vc live in 
the midst of mystery; Nature appears to us such as 
God wills us to see it, and the " windows" (to borrow 
the expression of Leibnitz) through \vhich our soul 
looks to the outer world are neither many nor wide 
open. 
If Philosophy teaches us that in saine sense we 
build up the external world in conformity with our 
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sensations, the Natural Philosophy of to-day has 
shown us !10W incomplete and fragmentary that 
conception IS. The Creator's \-vorks are even more 
beautiful than we can imagine, and in this life our 
soul, as yet chained to the body, must content itself 
with seeing only a very little part of that marvellous 
picture which we call the Universe. 
So every man who studies nature without prejudice 
Inust reason, but it is a fact that in every age science, 
usually without intending it, has furnished philoso- 
phers with arms on the side of unbelief. Not content 
with discovering in our sensations some degree of 
subjectivity, many Ininds, renewing the Pyrronhic 
speculations, have enquired whether subjective phe- 
nomena have any correspondence with objective 
reality. 
(( Our sensations exist," say the idealists and 
subjectivists, II there is no doubt about that; in fact 
they force themselves upon us as the only evident 
reality; but who can say that these states of con- 
sciousness, as \ve call them, have not their sole origin 
and cause in ourselves? In a dream does not the 
sleeper evoke a \\'hole world of fancies, of the real 
existence of which he has no doubt? And who can 
prove to us that our life is not a dream? The 
external \vorld may quite well be a mere delusion." 
Once having set out on that perilous way, modern 
subjectivists have not hesitated to go as far as to 
assert positively that the outer \vorld does not 
exist. 
Yet the argument is specious rather than real. If 
the sensations I experience arise only from interior 
modifications, \vithout connection with exterior things, 
the phenomena which take place within myseJf would 
be inexplicable. Shut me up in a dark room: that 
will not hinder me from reviving at will sensations 
which I have already experienced. Even in the full 
light of day I have only to shut my eyes to see again 
a hou'ìe I know; I can suddenly change the scene) 
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and picture a friend's fdce, a sea view, a Swiss 
landscape, and so on. 
As thi" diorama unrolls before my 111ind, as this 
cinematograph film pa<;ses before my eyes, I have 
the impression that it is produced by my will: I 
construct the film and direct it as I plea
e. 
I t is not the <;ame thing if, \vith nlY e} es open, I 
anl taken bodily and set down before Notre Dame 
de Paris. I cannot choose but see the mighty 
building; if I continue my \vall I see the Seine, 
its boats and quays, this or that street of the great 
capital. 
Here are two perfectly distinct orders of phe- 
nonlena which the idealists cannot explain. \\'illing 
or unwilling, unless we deny the relation between 
cause and effect, and suspect the essential witness of 
our consciousness, the \\'orld outside ourselves forces 
itself upon us. I may ignore the q liëstion as to \\'hat 
the II not-myself" consists in if I do not go to the 
bottom of the problem; but the fact that it dOt
S 
exist forces itself on my mind; it is distinct from 
nlyself, independent of myself; it conlpels nlY recog- 
nition in spite of myself, and depends on a cause 
which lies outside (TIe and \vhich I ca1l the external 
world. 
If then the man of science, comes and tells me 
how different from reality is the object I picture, that 
is his affair and I can discuss his opinions; but what 
really matters to me is to kno\v that I am not alone, 
but that I forol part of a whole which we call the 
Universe. 
Possessing that acquired and certain conviction I 
can listen to the teaching of the natural philosopher 
and the chemist as they talk learnedly of matter. 



CHAPTER III 


MODERN CONCEPTIONS OF .MATTER 


To understand thoroughly the answer that science 
gives to the question, What is l\1atter? it would be 
necessary to trace step by step the conquest of the 
human mind in every branch of knowledge, 
" To consult the past," says Alexander de 
Humboldt in The COSJJlOS, "is to follow the nlYs- 
terious succession of ideas by which the same image, 
which at first appeared as a naturally harmonious 
\vhole, reaches at last complete clarity, thanks to 
long and laborious study." 
Alas! our science is still far from having dispelled 
the shado\vs that obscure the knotty problenl of 
matter. Will Physics and Chemistry ever succeed in 
penetrating to the ulterior basis of tnaterial sub- 
stance? We may \vell doubt it, notwithstanding 
progress in this direction. At this moment we find 
ourselves at the same point as the ancient philoso- 
phers, the doctrine, that is, of the unity of nlatter. 
" Although the Church has defined nothing as to the 
state of matter at the time of its creation, the Catholi
 
tradition has been unanirnous in regarding matter as 
one from the beginning."* " Most interpreters," says 
St. Bonaventure in sunlming up the tradition on 
this point, "have seen in the words' In the beginning 
God created heaven and earth' the substantial unity 
of all visible things; one must infer from this that all 


*" D'on venons-nous?" Par l'Abbé Th. 1\1orcl1x, p. 23. 
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boòies, celestial and terrestrial, have been produced, 
as to their being, from one and the same Inatter." 
Under the intluencc of this conception the alchemi5ts 
of the Iniddle ages endeavoured to acconlplish the 
transnlutation of nlctals. The basal idea of this \\'as 
not so bad as it seems at first sight, but it was pressed 
beyond reason, and its votaries even went the length 
of i[nagining that a substance might exist capable of 
turning everything into gold-the Philosopher's 
Stone. But at the da\\'n of the nincteenth century, 
at the tinle when Lavoisier's chemisty led the funeral 
proccsc;ion of the old scientific beliefs, the Philoso- 
pher's Stont:, with the squaring of the circle and the 
theory of perpetual motion, were relegated tu the 
museum of legends. 
...L\ll_ naturtll bodies have been reduced to associ- 
ations of distinct elelnents, each endowed with special 
properties. 1
he notion of simlJle bodies, unalterable 
under the most various reactions, ::,eems to us now, 
after scarcely a century, to be built on a vcr} frail 
foundation. HavL not our chcll1ists more than once 
found by analysis that bodies supposed so simple 
were composed of various c]eI11ents, kno\\yn or un- 
known? \Vhen will they stop in this direction? 
!\leanwhile Dalton and Prout have put forth 
ingenious hypothcc;es tending to shov: that all 
silnple bodies are composed of parts still (TIore 
simple: molecules or atoms. This theory, which 
is generally accepted, ,vas such as to lead clever 
men of science to the l110dern theories of heat con- 
sidered as a (C mode of \'ibtatory n10tion." Chemists, 
in their turn, soon rcali:-:ed that the weight of atotTIS 
does not depend upon chance; there exists bet\veen 
thelll such relations that all our elements appear to 
be derived frotn each other, so that we may foresee 
the time \vhen science will be able to tell us the 
primary element, the m} riad con1binations of which 
have produced all material substances. 
Astronolners had in fact long ago suspected the 
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unity of matter. While we have proved that in the 
nebulæ there exist rare elements, such as helium, 
hydrogen and hvo or three unknown substances, 
(" nebulium" amongst them), the stars of an age 
more or less advanced presented to us substances 
of which the number increased in proportion to their 
condensation and refrigeration. 
Whence could such a phenomenon originate? It 
was hardly possible to suppose an interchange of 
material between celestial bodies separated by Ul1- 
realisable intervals of space. The newer bodies 
\vere therefore formed at the expense of the older, 
and the study of radio-active bodies confinns more 
and more this statement as a true genesis of the 
elements. 
Thus everything tends to the belief that matter is 
everywhere composed of like elements; in a word, 
that the stuff of which this vast universe is formed 
is made of an absolutely identical tissue. 
loreover, 
the latest scientific discoveries lead us to think that 
there exists a single substance, the ultimate particles 
of \vhich, combined together, are the origin of all 
known bodies. 
\Vhat is this substance? At present this matters 
little to us, but it is interesting to realise the bulk of 
the ultimate particles at which men of science can 
arrive. Abbé Hauy, the founder of modern crist- 
allography, suspected the extreme divisibility of 
Inatter. He succeeded in obtaining a sheet of mica 
of the thickness of one 43rd Inillionth of a milJimètre. 
To be sufficiently precise, it has been found possible 
to fix the number of atoms contained in a pin's head, 
thi
 number is represented by the incredible figure of 
8 sextillions, expressed arithmetically by the figure 
8 followed by 2 I cyphers. I f we could detach them 
at the rate of a millon a second, we should need 253 
Inillions of years to count them all. 
But \ve can give nowadays better exam pIes than 
these. The spectroscope reveals the Inost infinitesinlal 
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quantity of salt in an atnlo
pherc; a fraction of d 
milligramme divided into three million parts suffices 
for the spectrum to show the yellow line char(lcteri
tic 
of sodiulll chloride. 
To these infinitesimal measures our senf)C of 
mell 
is as sensible as our artificial instruments; one 
hundreth part of a millionth part of a milligraolmc- 
of iodoform produces a sensible odour. 
Curie's electroscope enables us to detect the 
presence of the thousand millionth of a milligrammc 
of radium. "If a milligran101e of radiuln, then," says 
Sir \Villiam Ramsay,* U were distributed clmong the 
two thousand million inhabitants of the \vorld, each 
would possess sufficient to discharge five electro- 
scopes, and thus be able to study the mo
t illlportant 
terrestrial properties. 1t 
\Ve have travelled far frolll the ideas of the ancient 
natural philosophers as to matter; the study of radio- 
active bodies will now reveal yet other marvels to us. 
One was formerly accustomed to consider the atonl t 
as inert l11atter, mere support of energy so to say, the 
receptacle of a mysterious and unkno\vn natural forcc. 
'fhe modern conception is entirely different. l\Iodern 
men of science, with Lorentz, Larmor, and Zeeman. 
consider the atom as a world in motion as complicated 
as our solar system. 1'he constituent particles of a 
body are therefore no more regarded as "atoms" in 
the sense of " indivisible." 
Let us take an atom of hydrogen as an example. 
I t may be considered as an agglomeration of about 
two thousand particles; that is to say, around a 
(comparatively) large body, positively electrified, 
turn about two thousand sma1l bodies, negatively 


* " Elements and Electrons," (Harper, London.) 


t The "ord is here used in its etymological sense, as an 
u\6mate indivisible particle. 
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electrified. * Let us suppose that system nlagnificd 
to the size of a church; our two thousand electrons 
(as men of science term the negative corpuscules) 
would be represented by grains of ordinary sand 
rotating with a giddy velocity. t 
The Sun has a diameter of about a million and a 
half kilomètres, while our smallest planets possess 
one of scarcely twenty-four; if we imagine a 
hydrogen atom of the magnitude of the Sun, our 
electrons will be at the utnlost only two-thirds of 
the asteroid's size. The atom then is a true solar 
\vorld in miniature, each planet of which turns rapidly 
rOl
nd its sun, at the same time revolving on its own 
aXIs. 
Such considerations concerning the infinitely little, 
no less than with regard to the infinitely great, 
show us once more ho\v 1l1t1llber governs all things; 
that, according to the Biblical expression, God has 
created all things H in weight, nun1ber, and measure." 
We live then in a world of \vhich we do not realise 
the complexity. The air you breathe, the dust of 
the road you tread, this paper I write on, are all 
composed of hosts of nlolecules, vibrating and 
travelling at an incredible speed. Our bodies them- 
t selves, which are formed of material corpuscules, 
consist of a stellar system a thousand tilnes more 
complicated than the milky way with its millions of 
suns. 
i-\.nd when we realise that all our physiological 
actions tend to one end, are ruled by infallible laws 
of unity and hannony, we are the more disposed to 
conceive the existence of a Creator Who has invested 
us with a mysterious power capable of ruling these 
billions of planetary systenlS that compose our mortal 


* Abraham et Langevin: "Les quantités élémentaires <.1' 
électricité: ions, electrons, corpuscu]es" (Gauthier-Villars, 
Paris). 
,. Sir Oliver Lodge: "On Electrons." 
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coil. Atomic astrononlY should form a new branch 
of celestial machanics, a new scientific department 
awaiting its Keppler.., and its Nc\\ tons. In felct the 
nc\v knowledge has set before men of science and 
tnechanicians problclllS which, scarcely forty years 
ago, no one could suspect. 
\\Te have seen what cotl1plexity is invoh"ed in the 
structure of the atom. \Ve shall now press the 
question more closely, and extend as far as we can, 
our enquiries as to these mysterious entities dis- 
co\'cred by modern physics. 
For a long \\.hile and for excellcnt reasons men 
of science had distingui
hed betwc
n the various 
fonns which matter can ac;sume. l\lattcr was either 
pondt/able or ÙIlPollde lable. \\That docs that mean? 
On the one hand, that matter could be subnlitt
d 
to the action of gravity and reveal a certain weight 
measurable by instrunlcnts of precic;ion ; such /,OJldt.'I- 
able matter are the particles composing the bodies 
with \vhich the ch
mist deals: iron, sih?er, azote, 
hydrogen. 
But by the side of that \veighty substance it had 
been necessary to imagine another, penetrating 
all bodies, capable of pac;sing through all their 
interstices, a kind of Ï1llpollderable medium, having 
no effect on our scales, transporting light in the form 
of vibratory motion through the interstellar space, 
communicating movement to atoms, the intangible 
support of energy. I t ,vas called etller, and its 
strange properties at first led to the supposition that 
no connection \vas possible between the two states of 
matter. 
The r
lations bet\\"een them were doubtless only 
those of juxtaposition or reciprocal action caused by 
an otherwise unknown agent. 'Ihis newly discovered 
and eminently elastic mediuln bore much resem blance 
to the old" fluids" of natural philosophy, and n1any 
men of science tried to penetrate into its essential 
nature. But it was reserved for the science of our 
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own day to discover the probable bond between 
ether and the bod ies \\"e call ponderable, and the 
study of electricity has disclosed new horizons of 
knowledge. 
Let us look back a little way. Long ago Faraday 
had been led by his experiments to suspect the non- 
continuous structure of electricity, and the existence 
of a kind of natural unity (which was named the 
electron) in 
lectric phenonlena came gradually to 
be admitted. At once the atomic theory, which had 
proved so fruitful in Chembtry and Physics, invaded 
the domain of electrical science. Experiments 
revealed with regard to electrons properties at once 
obvious and wholly unexpected. They are the 
smallest corpuscules that pass through the atoms, for 
instance, of an iron \vire, when we verify the presence 
of a current in it. I magine the air molecules moving 
among the trees of a forest, and you have an idea of 
the movement of the electrons \vithin the atoms of 
ponderable matter. Their velocities, which are 
ingeniously Ineasured, are considerable; 100,000 
kilomtères a second for the electrons forming the 
cathodic flow in Crookes' phials: 236,000 for those 
forming the Bêta rays of radium. 
Is it possible to assign a magnitude to such 
infinitesimal corpugcules? All depends on the 
circumstances of prod uction: we have seen, for 
instance, in the atonl of hydrogen, which is onc of 
the lightest substances we know, the size of the 
electron is at least 2000 times less than the atom 
itself. 
And now, of what nature is the force supporting 
the electrons-ponderable or imponderable? That is 
a new question, the solution of which tended to dis- 
close to men of science the most mysterious a venues 
of knowledge, and to make us suspect what seemed 
the most securely established doctrines of mechanics. 
Every n1atcrial body, we know, Inakes various 
impressions upon our senses which enable us to 



"'\lODEHX CO
CEPTIO:SS OJ" 'lATTER 31 


recognize it and to di,;tinguish it from other bodies. 
\r 
t no one confuses the phCI10 tenOIl with the 
substa1lce which is its cause. 
Take an orange, for instance, it is soft to the touch, 
it possesses a certain smell, its colour is characteristic. 
.. \ scientist will ten you that the colour is but a 
vibration, caused no doubt by the orange, and trans- 
lnitted by the ether to your sight, but distinct from 
the orange itself. If the colour were \vithdrawn, the 
orange \vould yet exist. I n the same \va}' the smel1 
is not essential, nor the elasticity of the fruit; the 
substance of the orange is hidden beneath the 
phenomena. What then remains? 
Your understanding tells you that everything is 
caused by something. \Vhat is the nature of this 
sOlllcthillg? About that you kno\v nothing. ObViOUSlY } 
there is a cause, a substance, a substratloll, on which 
aU phenomena depend, but you cannot penetrate 
into its essential nature. The same man of science 
wil1, however tell you that beneath these accidents 
there is something that remains and \vhich is 
accessible to our senses. 
That which remains is the l1lass o f the oran ge. 
The mass is, so to say, the qiiãñfity of matter proper 
to the orange, and that quantity represents a 
measurable value. 
Ho\v is this? \Ve will proceed to explain it. 
\\"'hen a ball at rest begins to move we say that 
some force has acted on it so as to impart a certain 
velocity. N o\\
 experience tells us that the greater the 
force, the greater the velocity. If the force, measured 
by gravity, amounts, say, to one kilogramme, a 
force of two kilogramrnes will give double the 
velocity. Therefore the measure of the velocity, or 
displacement, gi\'es the Ineasure of the force, and 
there is a constant relation between the force and the 
ill1parted velocity. 
\Vhence does that relation arise? Evidently from 
the body which always opposes the same resistance 
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to the displacement. That resistance, one can 
easily see, depends upon the quantity of matter to 
be displaced. The relation thus established is the 
1Ilass*; it is independent of all the conditions of the 
matter displaced, it rneasures the matter itself which 
is contained in the body; in other words, it measures 
what natural philosophers formerly termed its inertia. 
N O\V, if all accidents-sound, colour, Si'ñë11, 
elasticity, and the rest-are removed, what remains 
is the nlass, indicating the-substance. The mass is 
sonlething intangible, then, but something that 
enables us, to a certain extent, to reach what 
supports the phenoll1ena-i.e. the substance itself. 
Such was the reasoning of the ancient natural 
philosophers, which you \vill still find in all standard 
text-books. The new theories of matter on the 
contrary tend to destroy that foundation, apparently 
so solid. According to these, the mass, th
t last 
shelter of the substance its 21f, \vould be nothing more 
than one more accident added to so many others; 
far frolD being invariable and independent of velocity 
it would itself be but a fanction of that velocity. In 
other words, the same body would not always oppose 
the same resistance to external forces; the inertia of 
nlatter, a word without meaning at least for the 
prc
ent, would be wholly a phenolnenon of 
electricity. 


* The idea of the mass is easily deduced from simple 
formulæ; 1iechanics demonstrate that: vVhen two or more 
constant forces work successively on the same body in motion, 
they communicate to it simultaneously accelerations of velocity 
proportional to themselves. 
F = Y F and Flare the forces. 
Thus if we have: ')' ')'1 ')'1 and '')' 1 are the accelerations. 
F Fl y.1 . . 
Then: === 1::-:: 2 . . . . = 1\1 whIch IS constant. 
')' ')' ')' 
This constant is the mass.j it is the relation between the 
force and the acceleration which it communicates to a body in 
motion. 
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I n truth, the standard l\[echanics go quite adrift on 
the point. l\Ien of science should long ago have 
suspccted this. \Vhat is a forcc? Should we call it 
that which is capable of l11aking a body pass fronl 
the state of rest to that of 010\ ement. or of nlodifying 
an already existing 1110vcmcnt ? 
But that definition certainly defines nothing. it 
nlistakes the effect for the causc. \Vhat is the cause 
itsclf? ... \nd how can force Slipt
rÙl/lose. itself upon 
matter. add itsc/j to a su bstance ? 
1'he definition. it is easy to 
ce. is insufficient, it 
does not go to the root of the matter. \Vould not 
that force rather be part and parcel of the substance 
itself? \T ery probably. 
However that nlay be. \\'e shall see by what 
necessary inductions scientists have been gradually 
driven-that is the word that expresses the fact-to 
suspect that they were on a \\"rong road, and that our 
experimental mechanics beco111c Inanifestly important 
\vhen applied to the solution of electrical phenonlena. 
Let us imagine a tiny electrified body-an electron 
-travelling through the ether. It is now possible to 
demonstrate that this little body charged with 
clcctricity is equivalent to a current in proportion 
to its velocity. But every current gives birth to a \ 
magnetic field of an intensity equally proportional 
to the same velocity. In order therefore to nlaintain 
our electron in motion there must be communicated to 
it an amount of energy greater than in the case of a 
non-electrified moveable body. Do ,ve not know. in 
fact. that the birth of a magnetic field causes the 
phenomenon of self-induction which opposes itself 
to the current in the particular case before us, i.e. 
the motion of an electron? All happens as if, by 
the fact that it is electrified, õür Iittle sphere had 
increased in buIk-as if to the original mass there 
,vas added a mass of etectru-magneticnature. It is 
easy to demonstrate that this apparent mass, which 
varies with its velocity, increases indefinitely when 
C 
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the speed of the electron tends to approach that of 
light; whence arises the unexp
cted consequence 
that the \vork necessary to impart to an electron 
that velocity of 300,000 kilomètres a second \vould 
be infinite. It appears then impossible to obtain 
sp
eds greater than that of light. 
On th
 other hand, 
1. Kauffmann, by his experi- 
ments on electrons with speeds varying from 210)000 
to 300,000 kilolnètres a second, has proved that 
according to Max Abrahatn)s theory, the mass 
depends entirely on the velocity and increases 
continually as the velocity approaches that of light. 
\Vhence \ve conclude that the whole apparent mass 
is equal to the electro-magnetic mass. Thus the 
material mass of the electron, that last particle of 
matt
r, is equal to naught-it is purely electric. 
We will not stop half-way, but proceed to consider 
all the consequences of this statement. 
The electron, which the facts first led us to conceive 
a
 a particle of electrified matter, 2,000 times lighter 
than an atom of hydrogen, must be regarded as a 
single electric charge without ponderable matter; an 
infinitesimal speck of ether endowed \vith special 
properties and floating itself in the bosom of the 
ether with a velocity which can never reach that of 
light. 
This theory, which is more than a mere hypothesis, 
has taken an acknowledged place in science. Thanks 
to it, we are now ab1e to interpret satisfactorily 
the phenomena of electricity, magnetism, and 1ight. 
The phenomena of gravitation alone, in spite of the 
boldest attempts, remains ahnost impenetrable. To 
explain them, as we shall see in chapter viii, one 
must have recourse to very recent mathematical 
theories. 
At this point we put our finger on the relations 
between experimental Physics and Analysis; we 
realise that to catch a glimpse of the explanation 
of phenomena, the human intellect must use all its 
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efforts in every branch of knowledge, accomplish a 
vast synthesis, and avail itself of all the progress 
mdde in the 11105t \'arious fields of re
earch. 
Yet \ve anticipate that our conception of the 
external \vorld is gcncrally inadequate. 1\1atter, 
in fine, may be essentially active, and not enclosed in 
an inert support which cannot logically be imagined. 
I n other \\
ords, it may be that \\'e percci\'e, of the 
material substance, only what characterises it to our 
eyes-the forcc, which is the only reality within reach 
of the senses and which manifests the substance. 
This line of thought \vill lead us graduaHy to 
understand better the existence of forces non-material 
and unextended, of pure spirits, angels, the human 
soul, of God Himself. But let us not anticipate; let 
us sun1 up briefly the electronic theory of mattcr 
for the sake of readers who have been unable 
to foHow the technical developments previously 
ex plained. 
\Ve must certainty admit with Lorent 
 and Larn10r 
that aH matter is absorbed in ether; it may be that 
all nlaterial bodies consist of a mass of electrons. 
The aton1 of the older chemists is thus found to be a 
quite complicated formation; it is formed of a centre 
(a "positive ion") about \vhich, to tell the truth, we 
know very little indeed, and \vhich may be only an 
aggregate of conjoined particles and a variable 
quantity of negative electrons possessed of great 
velocity and ranged around the central mass, some- 
thing resembling, yet sufficiently unlike, the dust 
composing the ring of Saturn \vhich circles round 
that huge planet. 
These solar systems in miniature are not stable 
and appear to be subject to a law of evolution and 
mortality. As they grow old they gradually lose 
their electrons; slower or swifter changes take place 
in the atom, \vhich appears, in fact, to change its 
nature. 
These phenomena, almost imperceptible in ordinary 
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simple bodies, become, however, capable of clear 
statement in radio-active bodies. Thus is produced, 
sooner or later, a kind of evaporation of matter 
by return to ether. I t is this curious fact that 
M. Gustave Lebon once called, if not with scientific 
precision, " a real de1na!erialisation."* 
We could now discuss the essential nature of the 
ether atom, that ultimate particle of the matter of 
which we have caught a glimpse through the prism 
of our inferences with regard to Physics. \Ve ,vill 
return to that subject when the time comes. For the 
present it is enough to state that all recent researches 
tend to show that energy-i.e. force-constitutes the 
only reality - essible to our senses. However para- 
doxical these conclusions of experimental Physics 
may at first sight appear, we must register them as 
deductions rigorously inferred from observed facts. 
Here is a whole range of conclusions \vhich I much 
fear will not be relished by materialists. Those who 
claim to demonstrate the emptiness of our spiritual 
conceptions at every step of their deductions from 
Mechanics and Physics see their erroneous notion of 
matter crulnble to nothing before their eyes. 
But, it will be objected, will not the new system at 
the same time rejoice the idealists and the sub- 
jectivists? Not at all. For these, the world outside 
ourselves does not exist. Our sensations are reduced 
to states of C01tscz'ousness in no relation to exterior 
causes. He
 he folly of idealism begins. 
We have briefly explained in the last chapter how 
we can be certain of the existence of the external 
world. Phenomena occur within us which idealists 
would be incapable of explaining by their system; 
phenomena which lead us to the evident, necessary, 
indisputable notion of that-which-is-not-myself. It is 
therefore easy for me to express to myself, accurately, 


* Dr. G. Lebon: "L'Evolution de la Matière." (Flammarion, 
Paris,) 
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if inadequately, the way by which I anl led to realize 
nlY environment. 
In this present life I experience ITIodifications of 
my ego-- impressions, sensations-which inform me 
of the rea1ity of external causes independent of me 
and of my wil1. That external world, mr deductions 
tell me, is complex, consisting of manifold causes 
which act simultaneously upon my being. All these 
causes I find in my O\VI1 body and of its nature, and 
it, again, appears ,to me to have relations with the 
outer world. 
!\[oreover, this body which belongs to me appear" 
to OIC as in some degree external to I11yself, who see 
and touch it. I t participates therefore in external 
nature by its physical qualities, though I am conscious 
that it is to some extent subordinate to J11e and 
di"tinct from the things I would de"cribe as II more 
external" to myself. 
Science having sho\\"n me the complexity of matter, 
led me first to conceive of it under the aspect of 
aton1s, infinitesimal1y small and of a constant mass. 
But scientists gradually taught me to consider the 
mass of the ultinlate nlaterial particle as depending 
on its velocity, and finally, instead of being a re- 
ceptade of energy, as the energy itself, a force that 
is in fact the only reality of which our senses can take 
cognizance. The instrument at my disposal-my 
body-for conceiving the idea of the universe, not 
adequate but exact in spite of the limitations of my 
senses, is itself a material whole in constant relation 
with the forces around it. 
Iy sensations are but the 
perceptions of this relationship, which, so far from 
em bracing the whole scale of the possible, shows me 
only a part of the causes which incessantly influence 
and modify nature. 
Just as a man wearing yello\v spectacles will see 
all colours mingled with this tint, so in our present 
state we only know of nature what our senses permit 
us to discover. 
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No relation behveen created things appears to me 
to be necessary; I can imagine these relations to be 
other than they are without destruction of the uni- 
verse; and I can easily conceive that an Almighty 
Being could at this moment change instantaneously 
this order of things which is simply contingent. 
Our natural sciences are therefore, by their very 
origin, chiefly experimental, and can by no means 
claim to be absolute. Moreover, these considerations 
remain true, even if instead of resting them on the 
conception of a Divine Creator, I merely consider 
created things in themselves. The relations between 
the forces acting according to known la\vs lose their 
character of necessity, so soon as I conceive the 
simple possibility of other conditions of existence. 
Thus, which ever way we may look, a11 our sciences 
depend to a certain extent on experience. Arith- 
metic only, the science of number and quality, can 
be styled an exact science in the sense that it is 
necessary, and a different arrangement of the universe 
would change nothing in its theories and its corol- 
laries. 
You \vill ask, does not Geometry share the same 
prerogative of an exact science? 
Wait before you decide this. vVe shaH soon have 
the opportunity of examining the value and the scope 
of its assertions. 



CIIAPTEI{ IV 


TilE PHYSICS OF 
PACI: 


TIlE ancient th
ory of atoo1S encountered lnany 
difficulties. If the atom, whatevcr its silc, is the 
ultimate element of matter, it is by the very definition 
indivisible. It must then be considered a hard non- 
elastic body; but the doctrine of the conservation of 
energy contradicts that conception.* 
Let us now consider the recent scientific discoveri
s. 
Each atom, the size of which is probably less than a 
half-n1illionth of a millemètrc, is itself composed of a 
vast number of partic1
s-the electrolls. These, in 
cons
quence of their unheard-of velocitie
, can set in 
motion the ether in which they come and go, and this 
latter transmits the resulting impact, in th
 form of 
undulationc.;, to our senses. The atom thus recovers 
its necessary condition of elasticity, since it is at 
every moment chang
d in shape, and capable of 
such change, owing to its multiple composition. But 
that merely puts back the question. \Vhat dO
5 the 
electron becom
? One thinks to elude the difficulty 
by saying that the ether is an elastic, continuous 
medium, not formed of s
parate particles; in fact, 
tha t the ether constitutes space. 
V 
ry well: but the scientists themselv
s admit that 
the ether is not homogeneous. Th
 proof of tha t is 
that agglomerations of ether give rise to the atoms of 
ponderable matter. 


* This question will be studied in chapter viii. 
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In the main this solution is simply fallacious. If 
the ether forms condensations, if its density varies, 
we must enquire the cause. If it condenses at certain 
spots, the neighbouring space ITIUst be rarified; there 
is a displacement of something from one spot to 
another. This" something," what it may be I know 
not, fil1ed a certain place; what substance no\v fills 
it ? Nothing, you will say. Then the VaCUUlTI exists, 
and there is no longer continuity: yet if " nothing" 
touches the ether particles they touch each other, and 
we cannot escape a dead-lock. If there is continuity, 
the rnystery is still greater. Our atoms are in fact 
indivisible, or give rise to an elastic lTIediul11. 
Thus we are compelled to conceive of a non- 
continuous ether, composed of atoms which, like 
those of our bodies, change their places with real 
velocities, according to the needs and the formation 
of the bodies concerned. But from the metaphysical 
standpoint this is no explanation, and \ve come back 
to the fundamental problem of space and matter. 
Whether we like it or not, \ve lTIUst return to the idea 
of particles as minute as you wil1, but distinct from 
one another. 
Here the difficulties begin again. Are these 
particles extended or not? Philosophers, as always, 
will divide themselves into two camps. 
Some admit that the ultimate particles of nl atter 
are unextended: from -tne standpoint of space they 
reckon as nothing.* But a series of cyphers could 
not give any result except a cypher. IVlultiplication 
of cyphers of space could never give any real space- 
quantity. 


* This is the hypothesis maintained by Leibnitz and his 
disciples, revived by Boscovich in the middle of the eighteenth 
century (Theoria þhilosoþhiæ naturalis reducta ad unicam legeJll 
virium in natura existentium), and adopted by savants of the 
first rank under the name of D)'namislll; among these last may 
be mentioned Ampère, Faraday, Cauchy, De Saint-Venant, 
Dugald Stewart, Cousin, etc. 
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Our philosophers wiJ1 reply that those unextended 
particles are separated by intervals; * but here arises 
another difficulty: between these particles there can 
only be vacuum, unless we admit that space i., sOlne- 
thing t'n itself. If there i" a vacuum-that is if nothing 
separates the particles, these mu"t touch each other: 
which contradicts the hypothesis; and if space is 
!-'on1cthing ..i!:!..ltself, what can it be ? 
I t is difficult to imagine a space \vithout properties, 
a space which \vould be neither accident nor substance, 
or else a substance having purely negative qualities. 
To deny a substance all possible properties is surely 
to a,;sert its non-existence; such a substance \vould 
he pure nothingness. 
If \\'e cross to the opposite canlp we shall find 
ourselves in another lab} rinth of contradictions. Let 
us admit that th e uItiln ate Inaterial p..uticles are 
e xtende d: now no onc canconceive an extension, 
h õ\v ever minute, that is not capable of division. But 
the chanlpions of this sirle remind us that atolns, by 
the very definition, are indivisible. Quite so; but 
they should give us the proof instead of begging the 
question. Even without supposing that atoms enjoy 
the curious property of vanishing when divided- 
which seems altogether incomprehensible-I can 
conceive mentally a half, quarter, or millionth part of 
one, if it is extended, that is, divisible. I cannot 
divide it, I grant; but I can conceive of a being more 
po\\"erful than myself being able to do so. In any 
case, I cannot reasonabl deny the possibility. 
\\"here is that põSsibility to stõp'? 
It i" said that the problem amounts to dividfng a 
straight line into an infinite number of parts. .A 
fresh illusion: such a solution is ilnpossible, even 


* This is what Bosco\'ich, for instance, said in order to escape 
the difficulty. That theory has been revived, though slightly 
modified, by Père Carbonnelle in his work: " Les Con fins de la 
Science et de la Philosophie," 
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contradictory. If I accept the hypothesis that my 
line contains an infinite number of parts, a double 
line would contain twice as Inany. The _ second 
number would be greater than the first, which we 
have assumed is infinite. Therefore the first number 
is not infinite; and the same reasoning holds good 
for as many times as you please. 
Other examples, taken from arithmetic and 
geometry, show the faultiness of the theory. 
Suppose any circumference \vhatever; how many 
parts, or points, does it contain? An infinity. 
Then suppose radii uniting every point to the centre; 
they will equally be infinite in number. Now let us 
draw a second circumference concentric \vith, and 
twice the size of the first. I t should contain a 
double number of points. The radii in contact \vith 
each other on the small circumference will also be in 
contact on the second, but their number will be 
doubled and yet will be infinite-a contradiction in 
tenns. Let us go back to the straight line. 
U How many points," once Zeno of Elea, or perhaps 
it ,,'as some other philosopher, asked, U do you 
imagine to exist between its extremities, which I will 
call A and B?" (Fig. I) 
A B 
Suppose his pupil to answer: U An infinity." 
Let us now suppose a body in motion along the 
line from the point A. I'here are only two possible 
hypothesis. 
Either the moving body will take a definite tilne- 
say a second-to pass from A to B; it will then 
arrive at B after an infinity of seconds, that is, never; 
\vhich is absurd and contrary to experience. 
Or it will take no time (0 time) to pass from A 
to B. But 0 x 3 = 0, and 0 x by as many seconds 
as you like \vill always produce o. Therefore it 
takes no time at all to pass from A to B. That 
means that it is already in B while still in A. l\10v
- 
ment then does not exist, which is contrary to our 
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daily experience; or else the interval which separates 
A from B does not exist, which is no less absurd. 
1'hus if, cost what it may, we refu-;e to reject the 
dilemma, we come to deny the reality either of 
movement or of 
pace. But is it really a dilelnma? 
Could \\.e not conceive another Inethod of inter- 
pretation? The fact that we reach a conclu"ion 
contrary to what actually occurs in nature is enough 
to warn us that \\ e are on a \vrong road. Zeno 
never succeeded in solving this problem, and tnany 
other philosophers ha\'e equallr failcd to 
oh.e 
it. 
Suppose, said Descartes, a line extcnding to infinity 
in both directions; how n1any yarde; or inchee; wi1l it 
contain? An infinity-let us say, for greater con- 
venience, of mètres and décimètres. But if the 
nutnber of mètres is infinite, the number of décimètres 
\vill be ten titnes as great; therefore the fir
t nunlber 
was not infinite. Be
ides, ten or a hundred times 
infinity is a notion without meaning, as is also that 
of a fixed infinite number. To say that there exists 
an infinite number of atoms in the universe is to 
state an absurdity. 
The idea of infinity which we attain by reasoning 
cannot be applied to a number, as Galileo demon- 
strated three centuries ago. If we wi:;h to divide 
something actual into an infinite number of parts, 'we 
are merely playing \vith \vords and applring to 
reality what is only an abstraction. 
The point is said to give rise to the line of 
continual motion; bnt notice, that in order to 
imagine that line you require several abstract notions 
which correspond to nothing real. I n the same way 
you can itnagine an indefinite number of fractions 
between 0 and I, and as you are free to bring them 
as near to 0 as you please; you can inlagine a series 
previously calculated, that is represented by a number 
in the form of an indefinitely decreasing fraction. 
Are v.te to say that the reality corresponds to this 
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product of pure abstract thought? Here is precisely 
the problem. 
From the sensation of extent \ve rise to the 
abstract notion of space, but the reality may not 
correspond to our conception; no nlore than the 
colour red or a note in the musical scale corresponds 
externally to the sensation it produces within us. 
And what is true of a note. which needs a deter- 
olinate series of vibrations in order that the next 
note may be audible to us-a purely artificial 
continuity-must be equally true of our sensation of 
space. If the continuity is only apparent for the notes 
of the scale, why should it be real for the sensation 
of sight? In neither case do we really apprehend 
the continuity by our sensations, and our conception 
of it is truly the result of abstract thought. 
Let us then not transfer into the sensible order 
what belongs to the sphere of the ideal. 
Space Ùl itse{f does not then exist; but we cannot 
deny the possibility of the existence, outside our- 
selves, of real beings able to constitute its extent. 
For this real beings are needed, and as they cannot 
exist in infinite nunlbers, the extent itself is not 
infinite. * The fact is, I can add as many units as I 
please to the fillite sum of actual beings; I can then 
at my pleasure increase the real extent of space; and 
that is \vhy, by generalizing that notion, I arrive at 
the idea of infinite space; but as soon as I join to 
that idea the essentially determinate idea of number, 
I wrongly couple together notions which, united, can 
only produce an unreal and absurd result. 
Through the senses of sight and touch I acquire 
the notion of multiple beings outside myself; these 
beings, or causes rather, without prejudging anything 


* It is curious to find that this conclusion had already been 
expressed, in 1854, by one of the founders of the new Geometries, 
\ B. Riemann: "Observation teaches us with great certainty 
that actual space is not infinite, but unlimited." 
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as to their essential nature, exercise on 111Y body, 
\vhich is quantitive like them, a series of actions 
\vhich I recognize in the fonn of sensations; the 
various parts of my body which experience those 
actions infonn me of their quantitive value; the 
whole clystery of H extent" is involved in this. 
L
t us express this more precisely by an exanlplc. 
Let us suppose a hundred external causes affecting 
n1Y body at a hundred points; it is evident that, 
quantitively, my body \\"ill be more affected than tcn 
Cluses \vorking under the same conditions. I 
conclude that the body external to myself that is 
influencing me in the first case is more extended 
than that \vorking on me in the second. 
\Vhat constitutes the extent is, then, the multi- 
plicity of the external causes \\'orking on a multi- 
plicity of parts, simultaneously transmitting an 
impression, all \varning that consciousness \vithin 
us \vhich controls, \vhich judges, and \\Which "we call 
one soul. 
.And here, let us notice in passing, that the word 
soul does not assume anything; that the conscious. 
rress that we caIl by this name exists there can be no 
doubt; to deny it is to deny evidence. Of what 
nature it is, is another question, which we shaJI enter 
on at the right moment. Is it simple or complex. 
extended or unextendtd? These points we shall 
have to define. 
The preceding reasonings however do not gIve us 
any idea of the extent of being that exists outside 
ourselves. 
Kant said that U space is but a subjective, a priol'i 
conception, without which impressions could not be 
grasped; it is the mould of phenomena, that is, of 
appearances; in itself it is nothing." * 
In \vriting thus, the philosopher of Königsberg 
has allowed too much to subjectivism, or rather has 


* Kant; U Gothétigue transcendantale." Sect. I. 
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defined nothing at all. He has confused space and 
extent. That space is nothing outside material 
bodies is evident; but the same is not true as to 
extent; and to say that the latter is an a priori 
l110uld of our sensible experiences is not to define 
it objectively. 
Let us take three particles of matter, A, B, C. Let 
us l11ake no hypothesis, which would pre-suppose 
extent, as to their size. Let us suppose them to be 
in such relation to each other that A acts upon B 
without acting upon C, and that B acts upon A and 
C simultaneously. That kind of sinlultaneous 
relation sufficiently defines extent in itself. 


Fig. 2 


Fig. 3 


But if A can only act upon B, without acting 
directly upon C, I say that B separates them (fig. 2). 
In what manner can these three particles act upon 
each? That I do not kno\v and shall never know. 
\Ve touch at this point the U problel11 of action," and 
no philosopher has been ab1eto sound its depths. 
Yet that action is not inconceivable; what is 
sensation but the action of an external cause on 
nlY body, an action transmitted by the particles of 
my body, but \vhich I perceive in the form of a 
state of consciousness, a modification of 1Jlyself? 
Whenever one cause acts upon another to l110dify 
it, to produce an effect, I say that the two substances 
are in contact. That contact gives the notion of 
ßl
e . 
et us now supppose that A, B, C, can act simuJ.. 
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taneously upon each other; then I shall have the 
idea of a different spatial form, and shall say that 
the three substances have changed thcir position 
(fig. 3). But if A, which already acts upon TI, can 
can act upon C without still acting upon H, I shall 
have the idea of 1110tion. 


- 


Fig. 4 


I can e\'cn conceive a series of particle:; B, C, D, 
E, F, G, and a seventh particle (A) acting suc- 
essively on the six, and I shall have the idea of 
continuous and persistent motion (fig. 4). 
The figures I give are merely to aid us to under- 
stand the principle. To have an idea of extent and 
motion it is enough to remember the mechanism. 
Outside of me, what i" the intimate nature of the 
phenomenon, the cause of \vhat appears? I do not 
know; but the sensation is produced by external 
objects changing their relations of action and 
causality, and that is enough for me. 
\Ve shall see further on that extent is not neces- 
sarily required for the ultimate material particle; * 
\",hat constitutes the essence of extent i5 the multi- 
plicity and the complexity of the relations involved. 
Our notion of extent or rather of space (which is 
a generalization of the notion of extent) comes 
then directly from experience; we do not know why 
the particles have such relations \vith each other; so 
far as we can search into the problem, those relations 
* See Chap. IX, p. 10 4. 
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do not appear to be necessary. But if they are not, 
they depend upon a will which has determined their 
conditions. \Vhy has God willed that they should 
be thus? \Ve do not know, but it is quite obvious 
that He could have arranged them otherwise.* 
And since we are undoubtedly far froin ever 
suspecting all the laws that govern these relations 
bet-Neen the various material particles, it follows that 
our abstractions may be far from corresponding with 
the whole reality. In one word-and this might 
have been said long ago-we shall never have an 
adequate idea of extent, at least in this life. 
Rivetted as \ve are to extended bodies of which 
we cannot guess the ultimate composition, of which 
we only perceive the mechanism froin a very narrow 
angle, how could \ve claim to grasp all the details of 
molecular phenomena, all the innumerable actions 
that take place \vithin and without ourselves? 
We only perceive the results t without being able 
to analyse the manner in \vhich the complex 
mechanism \vorks. 
Such considerations will help us to realize better 
the experimental character of Geometry, that science 
\vhich the savants of old declared to be necessary, 
but which in reality must reflect our general notion 
of space, which is itself founded on a mass of data 
very limited and consequently insufficient. 


* Cf. Balmès: Pltil. Fond. Book I I I. 
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TilE U
CERTAINTIES OF OUR GEO
IETRY 


GEO
IETRY is the science of Space in general, that i:i 
to say, a science founded on the notion of extent, 
generalized by us according to sensible data; whence 
it foIIows that if the
e arc unable to fathom the 
mysteries of extent, we shedl remain for ever unable 
to build Geometry on a solid basis. That is exactly 
\vhat we find to be the case. The notion of extent, 
as \ve conceive it, suffices for our present needs, and 
so does the GeoInetry that we deduce from it. 
If \ve were asked to justify such a science by 
showing that it has its roots in the very essence of 
things, \ve should be co(npletely at a loss to do so. 
Ho\\p do we learn Geometry? By means of 
rigorously connected propositions, which by their 
indisputable logic still supply the best mental 
discipline. But if these propositions form so many 
links of a perfect chain, \ve must conclude that there 
exists a first link. \Vith \vhat are we to connect it? 
First of all, with axioms, that is to say with 
obvious truths which require no demonstration, such 
as : U The \vhole is greater than the part;" "Two 
quantities equal to a third are equal to each other; " 
but in the main we simply apply pure arithmetical 
axioms to the idea of extent \vhich we have imagined, 
The proof of this lies in the greater complexity of 
the geometrical axiom. * 


* There is a wide difference between the arithmetical axiom \ 
and the geometrical. \Vbile the first appears to U
 n
ce5sary, \ 
because it depends on the necessary notion of quantity, the 
second depends, partly at least, on sensible data. The sequel 
of tbis chapter will make this clearer. 
D 
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(C The straight line is the shortest way from one 
point to another." I am required to assent to that 
proposition; my experience cannot invalidate it; it 
seems clear enough and perfectly correct, but I 
should like to see it demonstrated. 
It is an axiom, I shall be told. rvlay be; but if 
I questioned it you would be extremely puzzled. 
The axiom, you would reply, is derived from the 
notions of a straight line. Define a straight line 
then, since \vhat you have just stated is only a 
property of it. As soon as you try to give what a 
metaphysician calls a proper definition, you will 
find yourself brought to a standstill. It will be 
useless to introduce the motion of the point, the 
direction, the shortest distance-you will never 
succeed in making the idea of "straight" any clearer. 
Thus at the very beginning you are stopped by 
an insurmountable obstacle! a bad beginning, you 
will confess, for a science that claims to be exact. 
Let us proceed further: one of the first propositions 
presented to us by geometricians \vill concern parallel 
straight lines which prolonged ever so far will never 
meet. and we find this placed by Euclid at the very 
foundation of all Geometry.* 
l'his is how we express it to-day: H From any 
point taken from a straight line (I) it is possible to 
trace a parallel to that line; (
) it is impossible to 
trace more than one." 
Suppose a straight line A B; I take a point C out 
of this line, above it; Euclid will demonstrate that it 
is possible to trace from this exterior point another 
straight line C D, parallel to the first. All we need 


'* To Euclid, a famous Greek geometrician who lived about 
B.C. 320, belongs the honour of having established in a book, 
still a standard authority in teaching, the principles of the 
accepted Geometry. According to M. Barbarin (La Géo11zllrie 
non Euclidienlle, p. 7) Euclid never attributed more than a 
hypothetical value to his postulate
 and it is not impossible that 
be even examined, momentarily, the contrary hypothesis. 
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do is to draw a perpendicular line from C to the first 
parallel, and other perpendicular CD; C D, we can 
demonstrate, \vill never meet A B, and is therefore 
parallel to it. 


C D 
I 
. 
. 
. \ 
. 
I 
I 
A I B 
. 
Fig. 5, 


Let us no\\" pass to the second part of the 
postulate: U From that point C I can only draw on
 
parallel, i.e. C D will be the only line drawn through C 
that cannot meet the line A B." 
I-Iere it \vas useless for Euclid to seek for a 
demonstration; it has remained undi<;coverable, and 
clever mathematicians have since demonstrated that 
it never will be discovered. And Euclid, neverthe- 
less, did not hesitate to build up the whole of 
Geometry upon that undenlonstrated postulate; he 
asked us simply to accept it.* This is why the 
geometricians have given this postulate the name 
of E1 elid's Postulate [postu/are, to ask or demand]. 
I have saiát hat -no one would ever demonstrate it, 
but that is not quite exact; some mathematicians 
could prove it, but only by the help of another 
indemonstrable theorem. And if we are to admit 
a postulate, the old one is quite as good as the ne\v. 
But let us note that we are no\v dealing with plane 


* This is how Euclid presents the proposition: U If h\ 0 
straight lines, såtuated in the same plane, form with a secant, 
and on the same side of this, interior angles the sum of which i5 
smaller than two right angles, those straight lines, if prolonged 
sufficåently far will meet on that side." 
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Geometry; all figures, triangles, parallelograms, 
polygons of every shape, are supposed to be plane 
surfaces. It would be interesting to define the plane, 
which no one has ever seen, which is a pure 
abstraction, and of which we have but a vague idea. 
I know that the plane is defined by means of the 
straight line, but, not without reason, the definition 
of the latter has been omitted. 
Thus from the very beginning of Geometry, all is 
postulated, as was long since perceived by famous 
geometricians, who have said to themselves: "Since 
the first geomatrical propositions are veritable 
postulates, and consequently indemonstrable, they 
afford it may be very fragile bases \vhich do not rest 
on reality; it would be of great interest to try to do 
without them, to substitute for them different or 
opposite postulates, and to see the ultimate results 
of the intrusion of these new-comers which, after all, 
can be neither better nor worse than the former." 
And this programme they have realized in every 
point, and they have succeeded in building up a 
geomatrical system as harmonious as the old 
Euclidian Geometry, a system in which the ancient 
axioms are replaced by others, obviously 
indemonstrable, but which can be disproved no 
more than Euc1id's. The last result of these attempts 
has been to give us a system of geometry rigorously 
linked together, different from the former, inconsistent 
with Euclid's propositions, and yet not enabiing us to 
accuse them of being illogical. 
Mathematics, it has often been said, are like a 
\vonderfully constructed engine, but by setting it 
going one only gathers at the end what one has put 
into it at the beginning. The conclusion is worth as 
much as the premisses, and it is this which explains 
the success of the new geon1etricians. 
If our Euclidian Geometry in its conclusions seems 
very near reality, it does not follow that it is 
rigorously exact; and if Euclid's postulate is founded 
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on a common notion of extent, on a notion suggested 
by our senses, our habits, and a long education, it is 
\ ery probable that by applying to it a series of 
mathematical reasonings we should arrive at 
conclusions which do not invalidate every-day human 
expenence. 
The idea of a non-Euclidian Geometry may very 
probably be attributed to the celebrated 
11lathematician Gauss,* who lived early in the 
nineteenth century; but its principles have only been 
settled since his tilne. t 
Father Saccheri of l\Iilan, in 1 8 33, was the first to 
enquire \vhat would happen if, abandoning Euclid's 
postulate, one were to admit that U from one point it 
is possible to dra\v more than one parallel to a 
straight line." He already fore
a\\ the rise of three 
distinct Geometries; but a11 these enquiries took 
definite form a little later (1840), as a result of the 
labours of Lobatschewsky, a learned }{ussian 
geometrician at the U nivcrsity of Kazan, and of the 
Hungarian John Bolrai. 
U Let us suppose/' said Lobatschewsky, "that from 
a given point we can dra \v more than one parallel 
to a straight line, and this hypothesis is quite as 
legitimate as Euclid's-what \vill happen? tJ And 
the n1athematician proves that one arrÍ\'cs logically 
at propositions which contradict those of the ancient 
Geometry; thus in his system the sum of the angles 
of a triangle are less than two right angles.t 
A little later (1854) Riemann, taking a precisely 
opposite position to Lobatsche\vsky's, ad\.anced the 


* Professor of Astronomy at Göttigen (1777- 18 55). 
t For further details consult Engel und Stäckel, Theùne 
ParallelÙzien 'lion Euklid his allf Gauss (Leipzig, Trubner, 
18 95) j and R. Bonola, La Geometria non eudidea (Bologna 
1 C)06 ). 
:t:N. I. Lobatschewsky: Pan/:!oJJzetrie (1855), which 
contains the whole statement of his theories. 



54 'VIIAT SHALL 'VE BECOME AFTER DEATH 


theory that (( from any point it is impossible to draw 
any parallel to a straight line," and he founded a 
third, extremely curious Geometry, as logical as the 
two earlier systems, accord ing to which the sum of 
the angles of a triangle are greater than two right 
angles, * 
By what sort of principles were doctrines apparently 
so subversive supported? I will try to give at least 
an idea of them. 
We have seen how, throughout Geometry, one 
comes back, at the base of everything, to the two 
ideas of the straight line and the plane, neither of 
\vhich we can define. Well then, let us imagine 
beings which exist entirely in a plane surface, having 
consequently only length and breadth without any 
thickness, or a thickness extremely minute, and 
atomic in character. Let us place these beings on a 
curved surface, for instance on a sphere of so great a 
radius as to make the curve insensible. There is 
nothing absurd about this hypothesis; if the Earth, 
small as it is, were polished absolutely slTIooth, we 
could use it as a surface on \vhich to deposit our 
strange subjects. 
These beings, practically \vithout height but 
possessing two dilnensions, would be able, in their 
coming and going, to establish a very peculiar 
Geometry. 
With regard to themselves they will work out a 
plane Geometry, i.e. of two dimensions. But \vhen 
they work in their study or in the field they \vilJ 
arrive at different conclusions. 
However unwilling we nlay be to accept this 
conclusion, it is easy to prove it. 
If it is a question of dra wing straight lines in a small 
space, our inhabitants will never suspect the slight 


* B. Riemann, one of the successors of Gauss at Göuigen. 
Cf. his Memorandum Sur les Hyþothèses lJul servçl1t de 
IOl1dement à la Géométrle, 
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curve of the plan on which they move. \Ve ourselveS' 1 
on our terrestrial sphere with its great radius, have 
no material Ineans delicate enough to show the 
real sphericity of the surface of the liquid in a 
basin. 
\Vhen wc draw triangles on such a surface, des- 
cribing arcs of great intersecting circles, nothing 
\varns us that we have to do with spherical triangles. 
Our hypothetical beings of two dimensions arc in 
a position to establish a plane Geometry such as 
J..:uclid's. But suppose they have an inclination for 
travels, explorations, and discoveries, they are at 
once plunged in the worst uncertainities. 
I f one of them takes it into his head to go straight 
forward, turning neither to right nor left, he will 
finally make the whole circle of the sphere he in- 
habits, with no suspicion that he has done so, and 
\\,ill return to his point of departure. If that point 
has been Inarked, he \viII conclude not unreasonably, 
tha t ever y straight line is fi ni te, an d \v ill turn this 
into an axiom. 
Let us now suppose that the great circle thus 
travelled over to be the earth's equator; if the 
idea came to these beings to conceive perpendicular 
lines at long intervals upon this imaginary circle, 
analogous to our meridians of longtitude, nothing 
will warn them that these are not strictI r parall el. 
T hey w ilt regard them-as such, both logically 
and experimentally; but if one of these beings 
endea\.oured to inform himself as to the nature of 
these pseudo-parallels by travelling over diff
rent 
meridians, the result obtained \vould upset all the 
notions \vhich they had so laboriously acquired. 
By pursuing their tra vels in a direction that seenlS 
invariable, they will end by running into each other 
at the poles, and from this they will conclude that 
"from a given point one can draw many perpendicular 
lines in a single plane to the same straight line"- 
a principle contrary to the Geometry that we profess, 
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\ No\v who can assure us that we are not, to a 
certain point, like these hypothetical creatures who 
are obliged by their situation to construct a Geometry 
different from ours? 
Of what nature is the space we occupy? We 
kno\v nothing about it. Are \ve certain that two 
lines \vhich appear to be parallel will not finally 
meet or diverge? The question, however merely 
speculative it may be, would lead us, if we could find 
the answer, to conclusions of great interest to the 
geometrician and the philosopher. 
Do our parallels meet? If so, the sum of the 
angles of a triangle, the vertices of which are 
occupied by three stars immensely distant, would 
be greater than two right angles, and it would 
become easy to demonstrate that the whole extent 
of space is a finite quantity. If the parallels in 
question diverged we should arrive, on the contrary, 
at exactly opposite conclusions. 
We see that the doctrine of different spaces which 
mathematicians have termed spherical, elzþtical, or 
hyperbolical, in short the notion of a curve-space, 
touches the very foundations of our sensible know- 
ledge. 
The Euclidian Geometry which we use, is in 
fact only a particular aspect of a more general 
Geometry, which is studied to-day under the name 
of Metageometry. * 
Nevertheless it is worth noticing that in our 


* With regard to all these studies the following works may 
be profitably consu1t
d: }> Mansion: Premiers Princiþcs de 
..lJtfétaglomelrie.; H. Laurent: Sur les Princiþes fondamenteaux 
de la Thlorie des Nombres et de la Glometrie (ColI. Scientia. 
Gauthier- Villars, Paris); P. Barberin: La Géomltrie no1Z 
EuclidÙnne (ColI. Scientia. Gauthier-Villars, Paris, 2nd ed. 
1<)07); E. Y ouffret: 1l-felanges de Glomltrie à quartre dimensions, 
and the same author's Traitl Eltmentaire de Glomltnit à quatre 
dimensions (Gauthier-Villars, 1906); G. Lechalas: Etude sur 
f Esþace et Ie Temþs (Alcan, Paris, 2nd ed. 1910); G. Bruce 
Halsted: Rational Geolnetry (Wiley, New York, 19 0 4.) 
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Geometry, as well as in that of cliptical or hyper- 
bolical space, the conclusions reached are identical 
for extremely small surfaces; they begin to differ 
only \vhen very large figures are concerned, and \\"e 
have no experimental means of knowing the kind of 
space \ve have to deal \vith. 
lUore than this; just as our mechanics, as \\ e have 
seen, are found deficient when we try to apply thenl 
to the ultimate material particle, so a great number 
of facts go to prove that our Geometry loses all 
contact \vith reality \\rhen \ve penetrate into the 
domain of the infinitely little, \vhich is only indirectly 
accessible to our sense
. Such thoughts \vere 
developed by the scientist l{iemann when he wrote 
thi'ì apparently disconcerting-sentence: (( \Vhen it 
is a question of extending empirical determination 
to the immeasurably great or the immeasurably 
small, the metrical proportions beconle more and 
more inexact as soon as one oversteps the linlits 
of observation.* I n fact, Lobatschewsky himself 
tried to control his hypothesis by experience in 
relying on observations concerning the annual 
parallax of the stars. I-lis conclusion \vas that 
among all the rectilinear triangles, however great, 
which men \vill ever be able to measure, there will 
not be one in which the sum of the angles varies to 
any appreciable degree, or so as to cause any serious 
error in observations. 
If our space is not Euclidian, but elliptical, 'we can, 
I suppose, demonstrate that to any given point, our 
Sun for instance, should correspond an opposite or 
polar point, the locus of \vhich would be in a surface 
as far distant as possible, since in such a space a 
plane could not be infinite; but no observations, so 
far, permit us to conclude that such a material point 
exists; if it did, its distance would overpass the limits 
of the known universe. 


* Riemann's \Vorks, translated by Lauget. 
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In this direction, then, we have nothing to expect 
from observation; but \ve may be more fortunate 
\vhen we turn to what Riemann calls the" immeasur- 
ably little"; not that we can hope by the help of 
our instruments and direct observation to reach the 
ultimate particle of matter; but it may be that the 
deductions drawn from the study of molecular forces 
wiI1 some day, and before long, put us il1 the way to 
solve this acute problem. 
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II THERE exists a whole domain of matheI11atical 
thought which one may call the fairyland of 
Geolnetry. I n that domain the mathematician 
amuses hilnself to the extent of letting the profane 
suppose that his teaching is less that of a series of 
vigorously interdependent demonstrations than of 
the capricious flight of a delirious fancy."* 
Thus expressed himself the great Xewconlb, 
mathematician and astrononler, many years ago, in 
a cel
brated address \vhich, 1 confess, has been to lTIC 
almost a revelation. 
I was not unfanliliar \vith the mathematicians' 
conquests in the field of l\Ietageolnetry, but the 
results renlained l1lerely speculative to my mind, 
and the theorenls of the Geometry of hyperbolic 
space seemed to me to matter no more than the 
discovery of sonle new property in the prime 
nUll1berso But to-day, after many years of constant 
meditation, I understand Newcomb's thought; the 
fairyland which he opened to nlC has shown me that 
Philosophy should draw from that ne\v domain much 
that can nourish its adepts. Often, when surveying 
these new fields of science, I have promised myself 
that I would give to the public an account of the 


*50 Newcomb: Philosophy and Hyþersþace. Address to the 
American 'Iathematical Association. French translation by 
Tho Moreux (1899)' 
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landscapes of which I had a glimpse; a task. I 
acknowledge, bristling with difficulties. 
The philosophy of space, such as we can conceive 
it after our recent explorations, could very well be 
represented by an island lost in the Pacific; a land 
difficult of access, not only because it is so remote, 
but chiefly because of the insuperable belt of rugged 
rocks that surrounds it. 
" Noone enters here but a geometrician," wrote 
Plato above his door. Noone penetrates into this 
island who is not familiar with the higher Analysis, 
and \\'ho has not exp10red the most secret arcana of 
Mathematics. And to make any progress in that 
mysterious land we must lay aside entirely the 
notions \ve have acquired by experience. 
Those who have performed these man'ellous ex- 
cursions cannot claim to entice all their readers 
thither, but, like the ancient bards, they can at least 
try to relate their travels in this almost unexplored 
kingdom. 
All our conceptions of Space are founded on the 
acquired, if 110t innate, notion of three dimensions. 
I cannot imagine a material being that could present 
itself to my senses except as occupying a certain 
alTIOunt of space, and possessing length, breadth, and 
bulk. If I told you that beings having four di- 
tnensions can exist, you would reply that you cannot 
form any image of such creatures. 
That ,ve cannot "imagine" such-in other ,vords, 
that such beings cannot present themselves to our 
sensible faculties under an accustomed forn1, is very 
obvious; but it is a totally different question whether 
we cannot "conceive" them, -i.e., establish certain 
conditions of their existence, or some of their 
properties, from the point of view of Space. 
\Ve have seen that, fundamentally, the objective 
" extent" comes back to the relations between 
distinct material objects. Their tTIutual relation 
explains all, and there is no case, however ex- 
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ceptional, in \vhich \ve need have recour!-;e to any 
other assumption. 
Since by virtue of our faculty of abstraction, or 
generalization, all mankind arc bound to make the 
effort to conceive a space greater than that \\'hich \ve 
inhabit, there ic; no one who cannot imagine a simpler 
sphere, in which only two dimensions \vould exist. 
Let us then resumc, \\.ith slight modification, the 
hypothesis of the last cha ptcr. Let us then imagine 
beings of only t\\ 0 dimensions, not this time moving 
in a curvcd space, but on a horizontal surface, like 
the plane as \ve conceive it in Euclid's Geometry. 
To make this supposition easier, and to enable you 
to translate it into sensible data, I \vill grant that 
these beings have an extremely slight bulk, say that 
of an electron, or even of an atom, in which case, if 
their senses are not more refined than ours, they will 
never be able to conccive the necessity of height-or 
bulk-i.e., of the third dimension which \\ c, con- 
ditioned as \ve arc, could not discard \\"ithout going 
outside the domain of reality accessible to our senscs. 
\Ve \vill now picture these bcingc; at work to con- 
struct the idea of a universe subject to the la\vs of 
extension, a Geometry founded on experience, and 
rational l\lechanics that can account for the pheno- 
mena ascertained. 
It is obvious that in such a Universe each nlaterial 
object can only be surveyed by following its outlines; 
the surfaces must always escape direct observation, 
since they cannot be examined from above, or by a 
general "iew; since that would imply that these 
supposed beings could raise themc;elvcs, and there- 
fore that they possessed the third dimension. 
The inhabitants of this hypothetical world will no 
more be able to kno\v the interior of their U plane- 
objects," and to analyse them, than we can penetrate 
into the interior of our bodies (\vhich possess three 
dimensions), except by dissection. They will have, 
nevertheless, a clear notion of changes of direction, 



62 \VII\T SIIALL WE BECO
IE AFTER DEATH 


and consequently will before long acquire the notion 
of perpendicular straight lines and angles, which 
seems to be all that is needed to construct a 
Geometry analogous to ours. 
Yet the acquisition of such a Geometry would un- 
doubtedly imply the idea of thé third dimension; in 
any case its absence would form an almost insuper- 
able difficulty to our" surface-beings." 
If we attempt to demonstrate the theorems that 
relate to equal triangles, we begin by laying down as 
an axiom that" two figures are equal when they can 
be exactly superimposed on each other." Whence it 
follows that if two figures are symmetrical we can prove 
their equality only by laying them one upon another; 
which implicitly supposes that, to attain our purpose, 
a surface can be turned over, and that this operation 
in no way alters the figure. And yet we use this 
method of reasoning every moment! 
If you wish, for instance, to prove the equality of 
the surfaces of two pages of the book you are now 
reading, you will lay one on the other to verify their 
co-incidence; you couId certainly detach them and 
let one slide on the other, but you could not do this 
in the case of such symmetrical figures as any t\VO 
triangles the sides of which are reciprocally equal. 
Examine those I here give you, cut out two identical 
pieces of paper and lay then1 on your table. 


Fig. o. 
I You would try in vain to make them slide one on 
another in any way; if you wish to Il1ake them 
coincide you must turn one of them over, after lzlti1tg 
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it from the table, in short after having availed your- 
self of the fact that you have at your disposal a third I 
dimension. 
But our supposed surface-beings are not so \vell 
provided; for thenl a plane surface such as a tra p- 
door could not turn on its hinges; the method of 
superimpo
ition, so generally used dnd so eminently 
serviceable in our geometry, is totally unknown to 
them, and by this it is easy to see the difficulty they 
must experience, from the very outset, in creating a 
rigorous and easy geometry. 
And yet they lack but a single notion to make all 
clear, and if the Inore intelligent of them, \vithout 
forming an image of the third dimension, succeed in 
conceiving the idea and introducing it in their 
formulæ, a simplification, at once artistic and con- 
venient, will be the result. 
To conclude from this the possibility of the eXis- 1 
tence of a \vorld of three dimensions will be but one 
step; yet if such a \\"orld exists it \\'ill be for ever inl- 
penetrable to their senses. 
Suppose that such a world continually influences 
them: they will appreciate its effect, but their sensi- 
bility with regard to it \vill reIl1ain unchanged, and it 
\vill appeal to their mind only through the mediurn of 
organs adapted to plane surfaces; consequently, the 
existence of such a \vorld \vill be known to them 
without their being able to infer that it is localized in 
space. 
So substances nlay exist in the t; niverse which 
influence us and our body, and \vhich are not locali
ed 
in our space. 
That is an extremely interesting statement from 
the standpoint of supernatural philosophy. There is 
nothing absurd in itself in admitting the existence of 
things we do not see, which constantly influence us, 
of which \ve perceive the effects without being able 
to penetrate into their essential nature. 
\Ve think that we inhabit a \vorld of three dimen- 
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sions, but nothing assures us that there is not a fourth, 
and if such exists we can most logically conceive that 
some force may influence us through its means; we 
shall, in that case, feel it, but we shall never see it. 
Do facts allow us to think this? 
It may be so, and we shall shortly examine them; 
but from this very moment we can say that we feel 
\vithin us unceasingly acting in every part of our 
body, a force of which we are conscious, which we call 
the soul, and which is real as this paper along \vhich 
my pen glides. I am conscious of my soul; more 
exactly, I feel the varying influences of this entity, 
which I do not see; it is the first of all realities; it 
exists for me above all external phenon1ena, since in 
order to ascertain their reality I must have recourse 
to the principle of cause and effect; and without 
· claiming to affirm that my soul is situated in the 
fourth dimension of space, I nlaintain that, if such 
was its relation to my body, I should easily compre- 
hend what my bodily eyes could in this life never see, 
any more than they could see, in a natural manner, 
God or another spirit. 
And I conceive very \vell that if by a miracle 
certain saints could in a rapture see God or behold 
pure spirits, as St. Paul tells us, it is no less easy to 
understand how, when the ecstasy \vas past, they could 
not tell us what they had seen, because their account 
of it would have no meaning for us, no sensible 
inlage could convey their thought, any more than our 
suppositious surface-beings could II imagine" a third 
dimension, or we ourselves II imagine" a fourth. * 
But let us continue our excursion in our surface- 
world; other discoveries await us. We supposed a 
race of beings \vho come and go on a horizontal 
plane; it is not absurd to suppose that they are held 
secure upon it by a vertical force similar to gravitation 


* The word" imagine" is always used in its strict sense, as 
on p, 60, 
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and termed gravity when applied to the Earth. But 
that force, let us notice, acts by hypothesis, according 
to a line perpendicular to their Space, that is, in a third 
dimension: the effect of it upon them must be in 
appearance absolutely flit, since otherwise they \\'ould 
have a sensible notion of this third dÏlnension-\\'hich 
would contradict the hypothesis. 
Yet such a force may cause visible effects in their 
world. I-Iave \ve not examples of this in our 0\\ n 
present cond ition ? I s there not a whole series of 
radiations, such as those of electricit\p, wh ich our 
senses perceive, not directly, but only bý their indirect 
effects? 
It is then easy to conceive an analogous mechanism 
for our plane-world, and of this description would be 
the results of gravity, a force residing in the third 
dimension of Space, i.e. beyond the limits of the 
known \vorld. 
Let us suppose with :\fr. Hinton that we pour a 
certain quantity of liquid upon this strange world; 
this liquid will tend to diffuse itself everywhere on 
the surface, i.e. since its bulk must absolutely be 
either non-existent or atomic in bulk, the particles 
of the substance will tend to occupy the whole space 
\vithin their reach. * 
This singular phenomenon, the cause of which is 
quite beyond our beings of two dimensions, they will 
express by a la\v of which they know neither the 
nature nor the origin. They simply lack the notion, 
ul1irnaginable to them, of that third dimension in 
\\"hich the law of gravity operates. And if a clever 
mathematician succeeds in conceiving and formu- 
lating a plausible explanation of the fact, I \vould 


* C. H. Hinton: Scientific Romances: A new Era of 
Thought. (London: Swan Sonnenschein.) Compare also 
Flatland, a Romance of many Dimensions (Seeley, London, 
1886.) An exceedmgly curious romance, the scene of which is 
laid in a world inconceivably minute. 
E 
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\vager anything that he would be treated as a 
dreamer. 
The case is chitnericaI. Perhaps so; in any case 
the analogy explains marvellously a phenomenon 
which is daily taking place in our Universe. Gases 
\vith us, 1ike liquid on a \\'odd of plane surface, tend, 
as is well knowll, to diffuse themselves, to spread 
gradually in all directions, and the phenomenon 
though perfectly familiar to us is quite inexplicable. 
But suppose a fourth dimension, and all difficulty 
vanishes. I t is quite possible that the ultimate 
part.icles are endowed, though unkno\vn to us, with 
that dimension which escapes our senses. 
In solids, as in liquids, the cohesion is too strong 
to allow thenl to diffuse themselves; but with gases 
this would not be the case. In them the force of 
gravitation, acting outside our Space, \vould tend to 
diminish their fourth dilllension, and would materially 
increase their density. And I should add that we 
have strong reasons to believe that it is so. * 
\Ve see that the examination of the conditions that 
would obtain in a world of two dimensions helps us 
towards the explanation, hitherto unsuspected, of 
certain phenomena daily observed in our Universe. 
Let us not stop herc, but pursue our analysis. 
When we study our bodies, endowed with three 
dimensions, all we do is to examine them from out- 
side, without being able to penetrate into them. 
Every material nlass offers to our examination only 
its surface; from the three aspects of a cube we 
are able to infer the existence of the three 
dimensions. 
By analogy, the solids will be manifest to the 
senses of a two-dimensional being only in the shape 
of lines, since he is unable, properly speaking, to ex- 
plore a surface, and as a material plane forms an 
0bstacle to our progress, so to him progress will be 


* See the reasons given in Chapter viii of this volume. 
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impossible \vhencver he encounters the lilnit of a 
plane-that is, a line. .. . 
If then \\'e confine him within a circle, not only 
\vill he be unable to get out, unless we make an 
opening by cutting the circumference, but he \\'ill not 
even imagine any way by which he could get out. 
A being of three dil11ensions, like ourselves, would 
think it childish to jump or stride over that artificial 
barrier; he \vould escape from the plane by means 
of the third dÏ1nension-an expedient unsuspected in 
our plane-surface world-and for hinl thi
 would be 
a matter of course. 
Do \\"e not reason in the sanle way when, enclosed 
within four \valls, ceiling and floor, we look for an 
opening by which to pass out? Confined as \ve are 
in a space of three dimensions it never enters our 
minds to leave a closed room by other means than the 
door, or windo\v, or some other opening. But if a 
fourth diInension were granted us, with the po\ver of 
moving in it, we should get out of a prison as easily I 
as a child jumps over a line traced on the ground. 
For a being so constituted, the sight of a lion 
confined in its cage, of a bird in an aviary, of a 
man in a prison ccll, would be laughable to the last 
degree. Nevertheless, if so privileged a creature 
beholds us, we arc certain beforehand that such a 
being is sheltered from our indiscreet gaze, and 
renlains invisible to our senses, though able to 
influence them. 
But \ve will not anticipate the mysterious pro- 
perties of the Hyperspace \vhich we shall shortly 
study; let us return to our plane-surface-beings. 
Let us suppose them plunged in a fluid similar to 
our atmosphere. If this latter is plane-i.e. of the 


* The figure limiting a space of any number of dimensions is 
expressed by the mass or the surface possessing the same 
number of dimensions, minus one. Thus a space of 4 
dimensions is limited by a mass of 3 ; this latter by a surface 
of 2 dimensions, and so on. 
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bulk of an atom, it will exercise on bodies the effects 
of attraction and compression which will be trans- 
mitted in two directions of the plane; but if \ve 
suppose it to be of greater bulk, the pressure will be 
transmitted, as with us, in all three directions, 
according to Pascal's principle, and no explanation 
\vould ever satisfy the mind of a scientist who had no 
conception of the third direction. 
The impartial study under which plane-surface- 
dwellers would be compelled to move about makes it 
obvious that the properties of Space are not absolute 
at all, but merely reflect possible relations. 
Since these relations are merely contingent, we can 
imagine others, to which an natural bodies, including 
the human body, might be subjected. The problem, 
from whatever side \ve consider it, leads to one only 
solution that is always the same. 
Our conception of the Universe and of the 
relations existing between the su bstances which it 
contains, are therefore imposed upon us beforehand, 
i.e. conditioned to our present state; we must not 
forget that all our conclusions with regard to our 
Space only concern, as has been said, (( material 
possibilities," and it is also probable that they do 
not embrace the whole external reality, but only that 
part of it with which we are accustomed to deal. 
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TIlE preceding chapters will h
lp u
 to make yet 
another step forward, enabling us to rise to the 
conception of a Space of four, or c\cn more, 
dimensions. I t is obvious from the first that such 
a notion cannot be definitely described. 
\Ve constantly make use of images in order to 
study the balance-sheet of our knowledge. Aristotle 
said long ago: "There is nothing in the under- 
standing which has not been in the senses," but 
this proposition, which was admitted later by the 
Schoollnen, requires explanation. This has been 
supplied by the Angelic Doctor, and nothing \vill 
ever overthrow his reasoning. 
St. Thomas calls the phenomena of imagination, 
consequently the visible data, þ" hantasJJ zata; and it 
is precisely upon these data that our understanding, 
an intellectual faculty, exercises itsel(* 
By what mechanism 
q,.uLs oul arr
 .lU.. the 
pJlalltaS1llata? \Ve will leave to the philosopher the 
discussion of that difficult question. In the mean- 
time it matters little whether we can answer it; it 
will be enough to say, with St. Tholnas, that during 
its union with the body the 
oul exercises i ts 
power of comprehension only pn cOllverSiOltenl ad 
phllntas ata. I n other \\ ords,' says Balmès, U the 
image which serves as material for the formation of 


* Summa Theol. Part I. Q. 79, a. 4, 5. 
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the idea, which illunlines and animates it, precedes 
and accompanies the intellectual act. * 
One lTIUst, then, not confuse the ilTIage and the 
idea. Often the abstract idea is as incapable of 
sensible images as it is of \vords, and yet the idea 
exists. The statement, e.g. of a relation or similarity 
is completely outside the image, even verbal1y so; it 
is characteristic of the intelligence which conceives 
such similarity and relation. 
Thus to ilnagille and to conceive are two distinct 
mental conditions, whatever may be the nature of 
mind or soul-a question which \ve shall examine 
further on-and these two states cannot be blended 
together because they have no point in common; 
neither can be drawn nearer to the other, it is 
not a question of degree; the two states have no 
comnlon measure; they are, as the geometrical phrase 
runs and in this sense only, incoInmensurable. 
As we enter upon the study of Hyperspace, do not 
think that I shall try to help you to i1nagille a space 
of more than three ditnensions; that would be 
contrary to the thesis we have just demonstrated; 
we ÙllagÙte by the means of sensible data and we 
can only construct an image by the help of sensation. 
As' n Í11tagi1lary -in itself does not exist; 
otherwise we should be able to give a blind man the 
idea of colour. Even in the phenomena of melnory 
or hallucination what is imaginary is not the 
sensation, but the external cause which is unexistent 
at the mon1ent when these phenomena take place. 
To iJlzagine a space of four dimensions would 
imply that we have seen or felt objects of this kind 
and that we have gone outside our own actual Space. 
But if the mathenlatician cannot 'Ùllagi1le Hyper- 
space any better than other people, he can at least 
study its conditions, submit them to analysis, and 
by the faculty of abstraction extract, so to speak, 


* Phil. Fond. Book IV, Ch. vi. 23. 



I1YPERSP.\CE 


71 


their cssence. I Ie can, fur exan1ple, exanline the 
relations between objects in a sphere of 1\\ 0 
dimensions-he can easily imagine such a sphere- 
and then proceed to the study of bodies situated in 
our o\\"n thrce-dilncnsional space; and it i
 rr
cisely 
thus that what \ve call .Anal} tical Geonlctry has been 
established. 
In thi::; abstract science, which 1
 howevtr to a 
certain point the science of the Real, the relations 
of geol11etrical figures become conlplicated, in a 
certain unalterable Inannpr, as we pass (rplll the 
study of the plane to that of bulk, i.e. fro111 the 
space of two dimensions to the higher three dinlcns- 
ional space; who can lugically hinder u
 from going 
still higher and intruducing, at thc ri 
ht place, in our 
formulæ whatever is necessary to represent a space 
imn1ediately above the preceding one, i.e. a space of 
four din1ensions-and so on ? 
That is a matter of ,\lgebra, you will say, and I do 
not deny it, but notice carefully that Algebra is not 
exactly a seience, one 1nay c01npare it to tho:-e 
machines which perform mechanically all arithmeticdl 
calculations, even the 11105t complicated. If the 
axles in the 111achine are not bent, if the cogwheels 
possess their complete dentition, and if you thoroughly 
understand the mechanism, I defy you to arrive at a 
wrong result. 
This is just what happens in the study ûf the 
different Spaces in Analytical Geometry, \vhere the 
formulæ are linked together mechanically without 
the possibility of error. If we arrive experimentally 
at exact fornlulæ for the third dinlension we shall 
proceed logically to the fourth, and so on \vithout 
ever reaching a lin1Ît. 
At this point my reader may \vell stop me and 
object. I admit these results, but affirm that they 
\dll ahvays be speculative and correspond to nothing 
real. You could prove to me that beyond the l\lilky 
\Yay an invisible universe may exist, a thousand 
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million times greater than ours, it does not follow 
that I must believe in its existence. In the same 
way your space of four dimensions remains a mere 
hypothesis. 
To which I answer that, for the moment, I agree 
with you. So all I wish at present is to demonstrate 
the possibility of the fact. That is the first step, and 
the task seems to me arduous enough to hinder my 
undertaking anything else at the same time. 
From this point we must lay aside every sensible 
intuition and abstract ourselves so far as is possible 
from objective images. Let us begin by fixing the 
position of a point on a plane surface, that is, in a 
space of two dimensions. Here is a minute grain of 
sand placed on the rectangular table at which I am 
\vriting. The place it occupies-I suppose the grain 
to be reduced to a single point-can easily be deter- 
mined by measurenlent. Two measurements will 
show me that it is situated at a distance of 20 
centimètres from one edge of the table, and 30 em. 
from the other. I have been careful to extend n1Y 
measurements to the very edges on both the long 
and broad side of my table. 
Its position then is clearly indicated by the t\VO 
numbers 20 and 30. These two numbers are dignified 
by geometricians \vith the high-sounding name of 
co-ordinates of the point (fig. 7). 


;20 
.. 

..__... 
30 A 


t20 ' 
. 
--.õ :40 
J A 
 i 


_._
õ...- 


Fig, 7. 


Fig. 8. 


I can now remove the grain of sand; I have an 
infal1i ble means of replacing it. I have only to 
measure the co-ordinates to find the former position. 
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Suppose now that my grain of sand rolls in any 
direction in a straight line, and that it stops at 13 
(fig. 8). I twin have acquired other co-ordinates, i.e. 
its final po
ition will be expres
ed once more by two 
numbers which I estimate in centimètres, say Go and 
4 0 ; now during its journcv it has crossed intenTIediate 
points \\'hich I do not know; but ,\'hat I easily 
conceive is that to all these successive points corres- 
pond t\\'o series of numbers, that for every position 
there can only be t'zvo nUll1bers, i.e. twu co-ordinate5. 
I f I donot take their bearings, a geometrician 
wiII have no difficulty in calculating them by the 
help of the nunlbers corresponding to the extremiticc; 
of the co-ordinates; he could proceed in a similar 
way if my grain of sand had described, instead of a 
straight line, any curvr, the arc of a circle, a 
parabola, a hyperbola, etc. 
Those two numbers, which are necessary to fix at 
each moment the position of a point moving over a 
plane surface, vary by a regular succession, they are 
then termed the va
iables of th moving point, and 
you see that, \vllateVërmay be its position, our point 
can only be represented on our plane surface by two 
conjoined variables. 
In our supposed surface-world, the surface-in- 
habitants would be able to acquire these simple 
notions of Analytical Geometry in hvo dimensions, 
but they could never ÙllagÙze that the point in 
question could depend on three variables, that is on 
three numbers instead of t\\"o and yet they could 
quite \vell cOllcez.ve the mathematical possibility-:-- 
Eqüãtions with t
 variables in fact exist in 
Algebra, independently of any reference to space; 
and it is precisely these equations which geometricians 
nlake use of to solve all questi )ns relating to the 
co-ordinates of a point in a plane surface; but you 
will easily understand that it gives thenl no more 
trouble to introduce a third variable into their 
equations, and this often takes place; the third 
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variable being a third number becon1es a third co- 
ordinate if it is a question relating to space. 
It happens that for us this third co-ordinate corre- 
sponds to something real, which we therefore imagine 
easily, but which \vould stay in the domain of the 
possible only, to a being living on a plane surface. 
That is why such a being could not -ÙnagÙ'le this third 
co-ordinate, but could, by means of Algebra, quite 
clear1y conceive it. 
If any doubt can still linger in the reader's rnind, 
the following considerations may help to clear up 
these abstract notions. 
We have seen that a third variable obviously exists 
in our Space. We must novv demonstrate that. 
I am at this moment in my office, a rectangular 
roonl; my table is in the middle of the rOOIn and my 
lamp, which stands on it, throws its light on the 
paper on which I write these lines. I wish to de- 
termine the position of this lamp; we shall see that 
this time I need three numbers. 
I am obliged to consider that position in reference 
to the two intersecting walls and to the floor of the 
room, i.e. to three planes. 
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Fig. 9 
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I find on Ineasuring that illY lamp is two l11ètre<t 
distant from the north wall, and three In
tre,; from 
the west \val1 of my room; but that is not enough, 
I must add a third number telling nle the height 
above the floor; I measure, and find it to be one 
mètre (fig. 9). 
The numbers 3, 2, I, are co-ordinates within the 
space of the lalnp. If I move it, even in the v
ry act 
of doing so, these numbers \vill vary constantly, and 
the series of the three variables will indicate the 
direction of the Inovement. 
Thus the number of the co-ordinates or variables 
is always related to the number of the dimen.sions of 
the space under consideration, and is rigorously 
equal to these dimensions. 
In a plane space, on a surface-world, \\p
 havc tZt..'o 
co-ordinates, tzoo dimensions; in our space, thrt'
 
co-ordinates, three dimensions. 
The movements \vhich take place in 
ach space are 
ruled by definite la\\'s which we cannot change. If 
I nail my ruler on nlY table-a plane surface-the 
other end of it cannot pass out of that plane; it \\pill 
rlescribe a circle, and the points of that plane curve 
will be the only ones it \vill be able to describe; it 
cannot go out of the space in which it is confined. 
The 
quations of its positions will never admit more 
than t\VO variables. 
N o\V I fasten a string to a peg and suspend a 
marble by it; the points of the space which the 
marble \viIJ be able to occupy, on the end of the 
hanging string, will belong to a sphere the radius 
of which will be exactly represented by the length of 
the string. But the sphere is contained in a space 
of three dimensions, and by the help of threeco- 
ordinates we can mark each point so occupied. 
\Ve can say with K ewcom b: U This restriction of 
the dimensions of the space to the number of three 
can be regarded, in a certain sense, as a physical fact. 
Our conception of space is based, in its origin, on the 
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possibility of motioo, and the threefold possibility of 
the relative motion can be red uced to a physical fact 
in the following \vay:" * and here Newcombe uses 
the preceding example, slightly modified. Instead 
of the peg, he imagines a vertical wall, and a rod, one 
of the ends of which is attached to the wall; the 
other end, like our string, will describe a sphere. 
But if we solder that end to another mobile rod, 
itself attached to another point of the wall, the 
end A will only be able to move in the wake of a 
circumference. If \ve no\v attach this point A by 
a third rod to another \vall, our point becomes 
l11otionless. 
Yet it could stilI tnove, if we added a fourth 
dimension. However paradoxical this assertion may 
appear, it is all the same absolutely correct if we 
consider it intellectually. 
To add a fourth dimension to space is after all 
only to introduce a fourth variable into our equations 
-mere play-\vork for the algebraist. 
Do not ask in what direction that fourth dimension 
is to be found: put in that way the question has no 
Ineaning. One might as well ask in what direction a 
fourth moveInent is possible in our space. I do not 
know, and never shall kno\v; but I can conceive that 
the relations of position between objects connected 
by three co-ordinates or variables, can be changed 
by an Almighty Being \vho has determined the 
order of those relations by His wil1, and I can equally 
well admit that instead of being confined to three 
quantities they might be more complicated and 
depend upon four. 
Besides, Nature presents us \vith a great number 
) of phenomena connected with the existence of more 
than three variables, and this fact \vill help us im- 
. mensely t ú grasp the possibility of what we have just 
sta ted. 


* S. Newcomb, oþ. dt. 



lIYPERSP.\CE 


77 


When ,ve wish to estimate the height of the 
mercury in a barometer (barometrical pressure) \ve 
are usually satisfied with applying to the height 
indicated, two corrections only; we take account, 
that is, of the altitude above sca-le\'el, and of the 
temperature. I n this case, the height at a gÎ\'en 
moment depends upon two independent variables, 
just like the co-ordinates in the plane. 
But if \\'e \vish to know the exact pressure we 
must supply some other data, the chief of which 
would be the capillarity of the tube and the force 
of gra vitation at the place in question. 
There is then a physical value (barometrical 
pressure) connected with four independent variables, 
entirely analogous to my four co-ordinates of the 
space above ours-i.e. Hyperspace. 
This notion of Hyperspace, therefore, since there 
is nothing absurd about it in itself, expresses, 
\vhether we \vill or no, the possibility of a fact 
comprehensible to our understanding. 
l\lore than this; \ve are entitled to submit to 
math
matical analysis this hypothesis, of which \ve 
cannot dispute the legitimacy without denying 
human logic, and to study it in detail by applying 
to it the rules which guide us in our geometrical 
and algebraical processes. 
Starting from a fixed, certain principle, if our 
equations are rigorously deducted \V
 must arrive at 
conclusions as absolutely exact as those drawn from 
the study of analytical three-dimensional Geometry. 
Once more; it is of little importance, at present, 
to discuss the objective existence and reality of 
Hyperspace-that will be the business of the natural 
philosopher; but the duty of those \vho probe deeply 
into l\Iathematics is, above all, to work out the 
hypothesis to its ultimate consequences, to clear the 
ground, and then to say: "I f Hyperspace exists, 
if certain phenolnena of our Universe depend on a 
fourth dimension, it is for those \vho undertake the 
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study of them as their special mission to tell us what 
their results will be; we have considered the subject 
from the theoretical and speculative standpoint, it 
is for others to get the facts to speak." 
To these savants \ve say again: U Above all, 
question the infinitely little, dissect the atom, study 
chemical energy, radiations of every description; 
dig deep into the problem of material substance as 
\vell as that of ether; elucidate the mystery of the 
vital principle, as well as that of the molecule. 
The time is over \v hen one cherished the fond 
delusion of hoping to reduce all phenomena to 
Algebra and standard 
lechanics; this latter science 
has not succeeded in penetrating to the basis of 
things; all its principles go adrift; and \vhile we 
can, strictly speaking, maintain its laws in the study 
of the great celestial motions, as to which they still 
render us more than one service, \ve have long ago 
been compelled to throw the science overboard so 
soon as we overstep the mysterious threshold of 
molecular Physics. We offer you a new science; 
see if you can turn it to advantage, and adapt it to 
the ne\v data, \vith which your delicate experiments 
have furnished you. 
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IT is extremely interesting for both the scientist and 
the philosopher to follow step by step the series of 
reasonings by which our predecessors arrived at the 
modern conception of l\Ia tter. 
From the time that the atom had to be assumed, 
as the physical base of our elel11ents, it became 
necessary to inquire into its mode of existence. 
This ultin1ate particle, was it solid, liquid, gaseous, 
or still some other substance? * 
It \vas then that :\Iax\vell, t in his study of the 
relations, of the ponderable and the in1ponderable, 
inferred the existence of an electro-magnetic medium 
everywhere present; this medium being blended 
with the perfectly elastic ether, of which Light is 
only a disturbance. 
But as early as 1889 Hertz, of Bonn, suspected 
more and sa \v further. 
"Electricity," he said at that date, in an address 
before the Congress at Heidelberg, ce touches us in 
a thousand places where we have not hitherto 
suspected its presence. In every flame, in every 
luminous atom, \ve ascertain its effect. Even in a 


* This question, if so expressed to-day, would have no 
meaning, smce the words solidity, liquefaction, gas, only apply 
to agglomerations of particles. 
t Clerk ßIaxwell, 1831.79, a celebrated professor of the 
University of Cambridge. 
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dark body, if it radiates heat, there are electric 
reactions. Electricity embraces the \vhole of Nature. 
It extends even to ourselves, our eye is an electric 
organ. If \ve consider the general results of scientific 
investigation, we see but one force of which it might 
be said that its action \vorks at a distance, \vithont 
any rnedium. We should make a grave mistake in 
saying that; the very law of its activity makes us 
suspect the mistake. Is not the basis of that activity 
electric? Then follows the question. What is the 
nature of Electricity? or, more precisely, what is 
the essence of the electric and magnetic forces 
diffused throughout Space? 
(( And this question involves another. \Vhat is the 
nature of the medium that fills space and which we 
call ether? What is its structure? Is it mobile or 
stationary? Is it disseminated to a finite or an 
infinite extent? One is more convinced every day 
that this question dominates all others, and that to 
know what ether is would enable us to understand, 
not only the essence of the old imponderable fluids, 
but also the essential nature of matter itself and its 
fundamental properties, such as gravity and inertia. 
The old scientists told us that alJ things conle fronl 
water and fire; modern Physics do not shrink from 
asking \vhether everything does not COOle from ether. 
This question marks the supreme aim of our 
Science." 
vVhen one thinks that these \vords \vere spoken in 
1889, some thirty years before the experinlen ts which 
should ratify this prophetic outlook, one cannot 
refrain from a deep sentiment of admiration for the 
scientist \vho has thus ShO\VI1 the \vay to the most 
fruitful results of Physical Science. 
Thus, since the end of the nineteenth century 
some minds have been able to foresee the con- 
sequences of the new light thrown on material 
phenomena. 
" We must state clearly \vhat is at the basis of that 
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theory: Force is the true r
ality of matter. l\lattcr 
is but the mode in \vhich Force acts, regulated by 
the laws of motion. Are the forces that animate 
atoms Ïlnmanent in the aton1S? \Ve do not kno\v. 
To explain metaphorically ho\v atoms grouped 
\vithin th
 molecule act, we are obliged to attribute 
to the latter a kind of structure and shape, a system 
of planes, angles, ape
esJ and points and to suppose 
that within these points are interacting forces."* 
So the abbé Braig expressed himself at the 
Congrès International des Catholiqucs, held at Paris 
in 1891. And in fact that is the prograrrJme which 
scientists ha ve sinc
 tried to realise, but the further 
\ve go the more obvious it becomes that \ve shall 
never succeed in representing to ourselves, by figures 
drawn from our own Spacc, the structure and 
arrangement of molecules or atoms. I t is chiefly 
by the study of chemical combinations, and by the 
su bstitution of elements in our experiments, that we 
have been led to this all unlooked-for result. 
It had long ago been noticed that some atoms 
possess the property of grouping round themselves 
an invariably determined number of other atoms; 
and from this fact has been inferred the theory of 
value, \vhich, introduced into organic Chemistry, has 
enabled that science to develop, in a very short titne, 
in various unexpected directions. 
Carbon, for instance, being able to group four 
atoms of hydrogen is called quadrivalent or 
tetravalent, t while hydrogen is 1J101/01.'alent. 
But it matters little to the carbon \vhether its 
valence be satisfied by such or such atoms; its 


it Dr. Braig: La 
tatièr
. Congrès Int
rnational d
s 
Catholiques. Sect. 3, p. 59. 


t Or l
t,.alo11lic, as it was formerly expressed. See on this 
subject Lothar l\leyer: Les Theories 11loderlles d
 la Chimie 
t 
leur aþþlication à la J.'ft.úlllique chimique, No. 93. 
F 
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appetite is merely quantitative, so to speak. Three 
atoms of hydrogen and one of chlorine, which is also 
monovalent, will fulfil the necessary condition. 
These formulæ of constitution, which have replaced 
the old rougher formulæ, constituted a real advance; 
they permitted one, in fact, to foresee ne\v combina- 
tions which have been quickly realised. 
But little by little the method has revealed its 
insufficiency. The systematic schemes did not 
foresee everything; some groupings remained 
without any possible explanation. Then we came 
nearer to the reality; the atoms are under no 
necessity of grouping themselves according to rule; 
as a crystal is a figure of space and possesses volume, 
the same should be true of the molecule. One Inight 
have suspected that long ago. 
However that may be, the practical results ,,'ere 
not long in cOIning, and Van t'Hoff (1877) began by 
testing the method on the tetravalent carbon.* 
The atom of this substance remains a centre of 
attraction, the chief of a group, but instead of 
arranging themselves on the sam
 plane, the 
monovalent atoms occupy the summits of a quad- 
ruple-faced pyramid (tetrahedron). 
This theory of tetrahedric carbon formed the 
starting-point of Stereochemistry, of \vhich the 
successes are beyond reckoning. tIt enables us to 
explain ho\v chemical con1binations can be quanti- 
tively the same while differing qualitatively. Certain 
atoms can in fact occupy symmetrical positions; no\v 
it is known that in "Geometry of Space"
 
symmetrical volumes can in general no more be 
superimposed on one another than the glove of your 


* Van t'Hoff: Leçons de Chimie þh)'sique. (Paris, 19 00 ) 
t G. Monod: La Stlrlochimie (Paris, 1895) 

 After Plane Geometry, one proceeds to the study of 
Geometry in Space, that is, of three dimension.. 
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right hand on that of your left.. Such bodies, fonned 
of an equal nun1ber of identical atoms but differently 
grouped, having consequently the same rough 
formulæ, have been termed iSOl1leric. 
That \vas the triumph of atomism; it \vas not to 
last for long. 
I n proportion as the facts accumulated, the most 
convinced partisans of the ne\v method were obliged 
to admit to themselves that even the development of 
the formulæ in our own space of three dimensions 
\\'as unable to supply an explanation of all the cases 
of isomery clearly ascertained* At the present time 
the new theories are far from seeing all their 
consequences, so much so that 
I. Freundler could 
say that "Stereochemistry has now reached a point ) 
where on the one hand it has given us all it can, and 
on the other its imperfections, more apparent as they 
are every day, necessitate its complete transforma- 
tion." t 
Even in the domain \vhere Stereochem istry has 
\von its greatest triumphs, that of optical isomerics, 
one can perceive the first symptoms of decrepitude 
that foretell the final failure. 
\Vhat shall we say of the Stereochemistry of the 
quintivalent azote, and of certain metals as to which, 
in spite of 11. \Verner's beautiful experiments, there 
remains much n10re to do if conjectures are to square 
\vith experimental results. 
Chemists are therefore compeIled to use all these 
plane or three-dimensional figures only as systems 
of convenient notation, as kinds of sketches, schemes, 
or symbols. 


* The number of combinations of Carbon conlbinations 
already exceeds 100,000, and increases by several thousand! 
every year. Cf. Von Richter, L xicon de Kolellstoffvtrbin- 
tlullgen. (Hamburg and Leipzig. IC)OO). 


t P. Freundler: La Sltrloclti",it, 
(Gauthier- Villars, Paris), 


Collect. Scientia 
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Such is, besides, the true nature of modern Physics: 
I' Entirely based on a scheme," writes M. Duhem, 
"it does not at all propose to go behind our per- 
ceptions in order to see what exists, but it aims at 
representing them by symbols borrowed from 
geometry or the neighbouring science of numbers.* 
We may here repeat Riemann's words: "When 
there is a question of extending the empirical deter- 
minations in the immeasurably great or the im- 
measurably little, the metrical relations may become 
more and Inore inexact as soon as we pass the 
limits of observation." 
In other words , all our sensible data are put to 
rout so soon as vre go beyond the rough field of 
observation; more than that, we begin now to 
understand that our geoInetrical laws of Space, 
inferred from such extent as our senses allow us 
to imagine, which suffice for our every-day and 
common experience, cease to be valid from the 
moment we would overpass the limits of our sensi- 
bility. 
When we consider a single atom, we are as little 
entitled to speak of extent as to ascribe to it qualities 
inherent in complex and molecular groupings. 
Brilliancy, colour, hardness, softness, density, 
malleability, flexibility, elasticity, power of expansion, 
tenacity, fragility, beauty, ugliness-these are so 
many words without meaning if applied to the atom. 
We have no reason, a fortiori, to suppose that 
atoms must group themselves, that is to say must act 
reciprocally on each other according to the laws of 
three dimensions which our senses have suggested to 
us, which we have formulated by means of our 
abstractions and of our mind working on the data 
supplied by touch and sight. 
These suggestions will, I fear, seem very audacious 
to many of my readers, but at the present time they 


* P. Duhem : Le Mixtt t/la Combinaison chimique. 
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are on the way to be entirely confirmed, and that in 
the most unexpected Olannero 
\Vhile the introduction of a third plane in Space 
has been, we have seen, an extraordinary fruitful 
olethod in molecula.r chemistry, while the tetra valence 
of carbon, for instance, can be explained only by 
supposing that the atoms are grouped according to 
our conception of the three dimensions to which we 
are accustomed, certain \\Oell-known combinations, 
such as those of thè"q'uintivaIent azote, have always 
proved to be inexplicable on those lines. 
All is changed when the chemist introduces a 
f( )urth co-ordinate into his formulæ of structure; all 
difficulties vanish as if by enchantment; the notion 
of Ilyperspace loses its character of pure speculation, 
since it supplies us with the explanation of the real; 
but at the same time there \"anishes for the natural 
--- - 
philosopher the hope of ever arriving at a mechanica l 
and sensible theory of the Universe. 
These conclusions are not, realIy, at all extra- 
ordinary, if one takes account of the fact that certain 
chemical reactions must take place in the very heart 
of that conlplex littl
 world \\'e call an .A tom; \vith 
regard to which, as \\'e have already shown, our 
Euclidian geometry had proved incapable of 
supplying us with a sensible representation of the 
phenomena. 
Thus it is that Hyperspace, at first a mere 
hypothesis, makes its triumphal entry, through the 
\vorld of atoms, into Physics and Chemistry. 
U Laissez-Ies prendre un pied chez vous, 
lis en auront bientôt pris quatre."* 
Thus allured, the adepts of mathematical Physics 
did not rest under the shade of their first laurels. 
For long a question of supreme importance ha
 


*" Let them get footing in your house, 
They soon will make their quarters there," 



86 'VHAT SHALL 'VE BECOME AFTER DEATH 


divided them: the nature of Ether. No doubt the 
electronic theory of matter suggested an attractive 
solution, since according to it all our substances nlay 
bè considered as agglomerations of ether-atoms; but 
however suggestive the new doctrines might be, they 
were far from having resolved the essential question 
in debate. 
What is ether? A medium in which all bodies 
come and go, a medium necessary to connect all the 
\vorlds of the Universe and to suppress what ,vas 
formerly called action at a distance. 
For instance, take a luminous ray from the Sun; 
it reaches us in 8 minutes and 13 seconds. How has 
it been propagated? Evidently under the form of 
an und ula tion. 
But where there is undulation there is movement; 
and where there is movement, something moves: that 
something is ether. 
Ether exists then, beyond question. What is its 
nature? That is another nlatter, as to which we 
shall find ourselves in the presence of t\vo schools, as 
always, the ancient and the 1110dern. 
Lord Kelvin, Sir Oliver Lodge, and Helmholtz 
have upheld what we call the mechanical theory. * 
For them, ether was a medium mõiëfigid than 
steel, a property needed to transnlit, without ap- 
pmnt loss, enormous forces to incredible distances, 
a medium endowed therefore with extreme elasticity. 
On the other hand, the velocity of light proved its 
density to be infinitesinlal. t 
We \vere therefore confronted with the most bizarre 
I medium that it is possibJe to imagine; a t once the most 
fluid and the most solid of all known substances: fluid, 
to allow the celestial bodies to move in it without 


* Lord Kelvin: On the Clustering of gravitational Matter 
in any þar! of the Universe. 
tIt is known that the velocity of light is 299,880 kilomètres a 
5eçond; the figure is exact within a trifle of So kilomètres. 
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apparent resistance: solid, to propagate the trans- \ 
ver:-;e undulations of light; finally, endowed \vith 
enormous resistance to tension in order to su
tain 
the forces of gravitation. 
Such \vas the fonner II mechanical ether u: a sort 
of livinB' antinomy combining the most contradictory 
chãiãëteristiCS;-and if it had not been defended by 
some scientists who \\'ere eminent mechanicians, 
Science would have denied the theory at its very 
birth. * 
"It was at the end of the last century that the 
nlechanical theory of ether reached its highest de- 
velopment. Since then it has died, not by violence 
but by inanition. It had always been a monster, 
and we are only too happy to be able to reject it 
definitely."t 
One of the greatest difficulties raised by the me- 
chanical conception of ether concerns the explanation 
of the phen0l11ena of gravity. \Vhen 
ewton formu- 
lated his inlnlortal La\v of Attraction he took care to 
pronounce no opinion as to the essence of the phe- 
nomenon; he said that "All happens, as if the 
bodies attracted one another," etc. One could there- 
ilnagine that they were actually pushed one towards 
another, that a kind of fluid connected suns and 
planets, acting on them by pressure, impulsion, or 
vibration. 
N ow all attempts at explanation of that kind, or 
based on sinlilar principles, far from elucidating the 
problem have on the contrary made more evident the 
radical distinction between mechanical actions and 
those of gra vitation ; these latter, indeed, as 1\ ewton 
most rightly remarked" arise from some cause which 


*Cf. H. Poincaré: La Science et f Hyþotlzèse.; and the beauti- 
ful work of L. Poincaré: La Physique ..
foderne (Flammarion, 
Paris.) 
tP. G. Nutting: Nos Conceþ/ions actuelles sur f Elher, dans 
Rev. Gen. des Scices, AneoÜt 1912 (Collin, ParisJ 
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penetrates to the centre of the sun and planets 
without losing anything of its activity; this cause 
therefore does not act according to the magnitude of 
the surfaces, like mechanical causes, but according to 
the quantity of matter." 
From this we must conclude that if gravitation 
acted according- to a mechanical action of the ether it 
should act on bodies in exact ratio to their surfaces. 
N ow that is not what experience indicates to us, 
since attraction is proportional, nor to surfaces, nor 
even to volumes, but to masses, that, is to say to the 
quantity of material present. 
Quite different is the conception of ether in th e 
new Physics. In them there is no postulate con- 
cerning the medium in which the ether acts; it is 
only established that this medium manifests definite 
finite electro-magnetic properties. 
Thus considered, the new ether is a very different 
thing from the old; it possesses, in fact, neither mass 
nor rigidity in the meèhanical sense, and conse- 
q'uently neither density, nor even change of form, for 
its partic1es have no identity. cc Since it has no 
identity, its displacements and its velocities are un- 
known to us." 
And then, as M. Nutting very well expresses it,* 
the knot of the problem is this: "What kind of 
medium can possess real tangible action at its limits, 
and conduct real energy with a determined velocity, 
while itself destitute of both inertia and rigidity in 
the mechanic sense of these words? " 
The question is neatly put, but far from receiving 
an answer. Yet many scientists are daily studying 
the problem from every side. The result of the 
closest discussions-and this is the essential point for 
our thesis-is that there is no possibl
 expla1}Ation 
of the known phenomena if we do not introduce into 
the formulæ the fourth dimension of Space, 


*P, G, Nutting, oÞ. cit, 
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That is as clear as daylight if one adopts the 
mechanical solution. If the opposite view be taken, 
it will be, above all, necessary to investigate by 
experiment the nature of electricity and the electric 
motor-forces, and up to the present time the mathe- 
Inatical method by four_dimensions appea 5 be the 
only one able to account for the great law of uni- 
\'er:"lal attraction. 
Thus, \\'hethcr \ve consider the Physics of molecular 
bodies or of ether, we are driven to abandon the 
former atomism, so far as it is a mechanical theory of 
phenomena in a space of three dimensions, and to 
adopt what \\Pc may term cc the atomism of Hyper- 
space," \vhich is beyond our power to represent. 
But here, for the ultimate explanation of phe- 
nomena, \\"e shall encounter different modes of in- 
terpretation, among \\phich it will be very difficult to 
choose. 
Even if we admit that the introduction into our 
formulæ of a fourth dimension resolves all the diffi- 
culties, we shall still have to elucidate the most 
mysterious point of all: In \\"hat does this fourth 
dimension consist? Can we consider it as a kind of 
material extension (épaisseur) added to the three 
known spatial dimensions? Then, in what direction 
shall \ve place it? Along a forth co-ordinate perpen- 
dicular to the three first, someone may answer. Be 
it so: but we are not much further on, since, as \\'e 
have already observ
d, such a notion is outside our 
knowledge and reach. 
I t is no nlore of a solution to say that, \vithout our 
knowing it, \ve are actual1y plunged in a hyper-space, 
'i.e., one of four dimensions, for example; for space, 
as \ve know it, is nothing apart from material bodies. 
If there is hyperspace, the bodies themselves must 
have more than three dimensions; why then do we 
find such difficulty in imagining a fourth? 
Perhaps we might give this answer: As soon as we 
descend to the ultimate particles of matter, ,vhich we 
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do not see, everything leads us to believe that the 
qualities assigned to agglolnerations do not apply to 
atoms. These then can enjoy the privilege of pos- 
sessing four dimensions, i.e., of simply changing their 
relations according to a peculiar mode which ceases 
when a certain quantity is reached. 
And in fact does not experience justify us ih 
thinking so? If we take a certain number of marbles 
of different colours, the possible grouping of these 
spheres in space can be deternlined according to a 
mathematical formula. Now since this formula is at 
times at a loss as to the arrangement of the molecule 
grouping the sanle nunlber of atoms, we are COIn- 
peJIed to infer that such agglomerations do not take 
place according to the laws of our space. Here are 
premisses big with consequences, of which we shall 
make use in the following chapter. 
\Ve could also use the following argurnent: the 
atonl of ether which \ve shall never see is only to be 
found in hyperspace-i.e,., it possesses the four 
dimensions. To admit that would be to explain 
everything; to make my meaning clearer let us go 
back a little and resume our comparison of the 
surface-world. 
On a vertical wall, entirely plane, let us draw circles 
of various magnitudes, representing planets and suns. 
Let us choose one planet, say the Earth, and on its 
outline (the circulnference of the circle) let us imagine, 
as in Chapter vi., surface-beings of an almost imper- 
ceptible density. Though they nlove round the 
vertical disc, we can suppose thenl to be held there, 
attached to the disc, so to speak, by a laterally-acting 
force, and therefore in a third dimension of which 
they have no conception. But if the centre of the 
disc attracts them, they will conceive a force 
analogous to that of gravity. The cleverest of them 
will succeed in scratching the outline of their disc 
and in digging pits in it; others will manage to leave 
tl1e circumf
rence anq rise in the air like our aviators! 
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Let us imagine also a fluid analogous to our gas and 
spread in an extremely thin layer on the whole sur- 
face of the \vall ; the scientists of this t\\
o-dimension 
\\ orId will conceive accurately the idea of thb strange 
medium which transmits the radiations of the stars, 
which is a support, at once flexible and resistant, of 
energy; but they will be utterly unable to explain 
ho\v such a medium penetrates, and as it were soaks 
a11 bodies, how, e.g. the heat of the sun, which to 
them is but a line, finds no insuperable obstacle \vhen 
meeting that other line \vhich forms the limit of their 
body, but enwraps thenl completely, thus baffling the 
1110st assured principles of their mathematical physics 
deduced froln their geon1ctry of two dimensions. 
In the same way, in our \\90rld of three dimensions, 
"oe do not understand ho\v the action of the ether is 
not transmitted according to the la ws of our standard 
111echanics; instead of taking account of surfaces, it 
works in relation to masses, acting as if all bodies 
were transparent in reference to it, penetrating to the 
very heart of matter, and nt,;ver stopped even by th
 
most solid substances. 
\Yho does not see the analogy here, and that it 
suffices, in order to explain all, to admit that the 
force-of gravitation a ts according to a fourth dimen- 
sion of space? 
The preceding example would equally hold good if 
we had placed our discs (suns and planets) on a 
curve-surface belonging to a sphere of immense 
diameter, and if we had supposed its interior filled 
with a fluid that transmitted all vibrations. Our 
two-dimension beings \vould, this time unknown to 
themselves, have inhabited a world of three dimen- 
sions of which their space would have been the 
limiting surface. 
In the same way we could say that our space of 
three dimensions, as 1Ietageometry'* demonstrates, 


* Cf. E. J ouffret, oþ. cil. p. 2 1 4 and Chapter ii, 
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could be the limiting surface of an ethereal space of 
four dimensions, a world material like ours, but un- 
knowable by our present senses. If it were so, if such 
a hyperspatial world served to support our o\\'n, ether 
would penetrate us by the fourth dinlension. Thus 
would be explained the strange, but actual, fact of 
of ether being able to come into contact with every 
part of our bodies. 
Here \ve are in the midst of mystery, and those 
who have pinned their faith to an atomism 
tnechanicaI, geometrical, or dynamic, are at the 
present mon1ent forced to diso\vn their system and to 
"burn what they have adored." 
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\V E must no\\" approach directly the problem of the 
essential constitution of l\latter, a problem ,vhich 
bristles \\'ith difficulties of which \ve have already had 
a glimpse, and which I would compare to a perfectly 
fortified and almost impregnable stronghold. So far 
we have only dealt with the outworks, but the time has 
come for the general assault, and for this \\"e must 
neglect no help, from whatever quarter it may come. 
Let us begin by defining 1Iatter; cleverer brains 
than ours have often failed in the attempt; let us 
first eliminate what does lot constitute its essence, 
a problem difficult enough for our weak powers. 
There exist outside of ourselves object!== which we 
call 1natt"rial, \vhich manifest themselves to us by 
acting on our senses and exciting states of conscious- 
ness through the medium of our bodies, which are 
also material. But in order that these actions may 
be felt by us, the material objects must be present 
in sufficient quantity. The phenomena of sound, 
light, heat, even of extent, always indicate the 
simultaneous existence, exterior to ourselves, of 
material things in considerable numbers. For us, 
therefere, the main characteristic of material bodies 
is their 1lutltiplicily. 
From the complex and multiple Physics enable us 
to descend to the simpler elements; first the atom, 
which is still a complex structure ,,'hich \ve have 
succeeded in dissecting; then the electron, and, 
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perhaps, the ether particle in ultimate analysis; for 
all existing facts compel us to recognise the minute 
granular and therefore discontinuous * structure of 
every spices of matter. 
Whatever point we reach in our investigations, \ve 
are already sure that molecules and atoms-which we 
shall never see-lack almost all the properties which 
we attribute to material things. This applies even 
more empathically to electrons or still more minute 
particles. 
We have seen that a material particle which has 
arrived at this degree of divisibility, is neither black, 
nor white, nor of any other colour; it is neither 
transparent, nor opaque, nor dull, nor brilliant; it 
does not, and because of the very nature of light 
could not, possess any optical property. By itself it 
is incapable of producing sound or colour. 
This is true, a fortiori, as applied to the ether 
particle, on the assumption that this particle re- 
presents the ultimate term of natural substance. 
It is to be noted, also, that all these things-sound, 
colour, and the rest-could in no way constitute a 
substance; at the utmost they represent only qualities 
t or attributes of the substance. 
Substallce, according to the etymology of the word, 
means the basis of phenomena, which remains un- 
changed in the midst of unceasing modifications and 
various modes of existence. 
For a long time men of science flattered themselves 
that they had at last attained, if not to the essence, at 
least to an essential property, of all matter, in what 
was tern1ed the 1}lass. But the Physics of the electron, 
as \ve have shown, have undermined this last bulwark. 
When considered in reference to so slight a particle, 
the mass depends entirely on the velocity: it is 


* The word" discontinuous" IS not to be understood here as 
relating to space: it only indicates multiþlicity of infinitesimal 
elements without presupposing them extended or unextended, 
or a molecular vacuum. 
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even more than probable that it is entirely due to 
displacement. Have we at last reached the substance 
itself? Nothing justifies us in thinking so. Accord- 
ing to the hypothesis, the ultilllate particle is indivis- 
ible, and if velocity and substance are one and the 
same thing, it seems that by annulling velocity we 
annihilate substance. 
But \\re need not state the position in quite so ex- 
treme a form; we know from experience that velocity 
is susceptible of increase and decrease. If then \\ e 
diminish a given velocity, without reducing it to zero, 
what is the final result of the operation? Evidently 
it effects at once both velocity and substance, with 
consequent loss of substance, 'i.e. \vith the same result 
as if the particle had undergone division; which 
contradicts the hypothesis, that aSSUIIleS its indivisi- 
bility. 
While diminishing velocity we should destroy 
substance; on the other hand, by increasing velocity 
\\"e create substance. All this is absurd and shows 
that y
locity is nothing but an accident. 
But though an accident, does not \"elocity constitute 
an essential property of matter - as the If mass" 
was formerly held to be? I n other words, can the 
material substance exist \vithout motion, without 
displacement of some sort? A question of capital 
importance which raises a ne\v problem, on which we 
must no\v enter. 
\Vhen you open a text-book on Physics, you read 
at the outset such statements as this; H 
Iatter is in 
itself incapable of activity. ...
 body cannot put itself 
in motion, nor can it modify its own movement." In 
this consists the inertia of matter, defined by Galileo. 
But who does not see that this is not Physics, but 
a complete theory of 
Ietaphysics? And because 
such statements are found in a scientific manual, 
learners accept it without question. Yet ho\v could 
Galileo verify the assertion that H a body cannot put 
itself in motion? " 
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Have we any example of bodies in a state of 
absolute rest? Do not modern Physics tend to prove 
the con teary? 
Again, we are told that every movement finally 
transforms itself into a movement of vibra tion; that is 
the theory that heat is a mode of motion, from which 
we have inferred the notion of available energywhich 
is constantly being wasted. Little by little the move- 
ment will diminish, and a thermal equilibrium be the 
final condition of all substances. At that point every 
agglomeration of molecules will show a temperature 
of-2730; that will be absolute rest, and further loss of 
energy will be impossible. But will this absolute 
cold correspond to rest? If we affirm that, we 
contradict all modern Physics, and perhaps also the 
older Physics, as a closer investigation will show 
us. "- 
If by "rest" is meant that the moJcules will not be 
able to effect any fresh "movements of translation," 
that is very likely correct; but the movement of 
vibration still persists, and there is no reason why it 
L should be lost; or at least Physics do not furnish us 
with one. 
If the sum of motion must remain constant, I quite 
conceive that the U movement of translation" trans- 
forms itself and affects simultaneously all material 
particles; but I cannot see why these particles should 
in time wholly cease to vibrate. What \vould energy 
have become? \Vhere \vould it have gone? Physics 
after all have too often taught us to juggle with 
nothing, for us to be content with absurdities. 
If absolute cold corresponds to total absence of 
movement, in other words to absolute rest, matter 
would have succeeded in itself modifying this state of 
motion, since this latter would have become nought. 
What was meant then by inertia? Obviously, the 
contradiction is flagrant. 
If, on the other hand, motion cannot be annihilated, 
\ve must be able to find it again somewhere. Will it 
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be in th
 ultiIl1ate particle reached by the Inan of 
sci
nce-in the ion or electron? But here we get out 
of our depth, for \ve kno\v nothing of the nature uf 
those infinitesimal quantities, if they do not stiIl 
remain sources of formidable energy. 
By applying Coulon1b's law onc find
, according to 
J. Perrin, that if t\\"o little spheres, one of which 
contains a milligran101e of hydrogen ions, and the 
other 35.5 Inilligrammes of chlorine, arc placed side 
by side, these two portions of matter attract each 
other with a force equal to the weight uf 100 billions 
oftons!* 
\Vhat is the secret of such activity? \Vhat be- 
COines of the Inotion in an ion or electron? \Yhat 
laws can Inodify it? \Ve do not know; but ,\pe do 
know' that the \vord heat, if applied to the electron, 
has already lost its objective value. r\n electron is 
neither cold nor hot, just as it is neither coloured or 
transparent. H.ecent ilnoestigations, on the contrary, 
have sho\\'n us that what we took for inertia is not a 
property inherent in the atom, the molecule, or any 
material substance whatever. All the (supposed) effects 
of inertia come back, in the last analysis, to forces by 
which the ether re-acts to a variation of movement. 
At this point \\'e entcr upon a series of phenomena 
of so abstract a nature and of such mysterious 
relations that no sensible representation can in the 
least connect them, since the empty space or ether 
will never be accessible to our senses. 
Such has already been the conclusion that \ve have 
drawn from the study of gravitation, in so far as that 
is caused by ether, and from the intimate structure of 
the molecule considered from the standpoint of 
Chemistry. 
Thus in the region of Physics, the terms of 
!\lechanics lose all definite meaning, and we 110 


* J. Perrin: Lts A/OIIll'S, p. 69, 
F. Alcan, Paris, 19 12 ). 
G 
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longer know by what essential properties we can 
determine the nature of l\Iatter. 
I t is true that Mathematical Analysis is left us for 
exploring \vhat \ve cannot see; if \ve \vish to go 
further, we must COl1le back to the elucidation of the 
problem of ether. .Lt\nd it is thus that scientists have 
conle to declare that everything can be sUl111ned up 
in mere electric or magnetic phenomena. 
We are thus brought back, by another way, to the 
conclusions already outlined. 
Noone is able, at present, to give a representation 
of electro-magnetic phenonlena; none of the 
mechanical models so beloved of English scientists 
correspond to the reality; further, we are sure that 
no one wiIl ever be able to construct such a model, 
because the facts upon which the electro-magnetic 
theory, the best elucidated domain in the whole of 
Physics, rests, can never be reached directly by our 
senses. 
For many years certain savants have hugged the 
delusion that they could regard facts of that kind as 
if they \vere phenomena of tension and movement in 
a mechanically displaceable ether, "but," writes M. 
Gustave Mie, "all endeavours in that direction have 
completely miscarried, and the present generation of 
scientists hardly understand why so entirely useless 
and complicated an explanation was so long cherished. 
The sole reason is that one draws back before a 
completed abstraction, which would carry away as 
by a hurricane the last tender zephyr of sensible 
representation which still plays round the atolnic 
theory." 
As to the atom itself, the same author adds, " it is 
completely prohibited to think that we can represent 
it by the notions of mechanics." 
The difference behveen ponderable and im- 
ponderable matter (i.e. ether) would then be only 
one of degree. What we call the material atom 
would be characterised only by a particular position 
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in the ether where the conditions of the IdUer havc 
acquired enormous intensity. 
"Starting from this extremely abstract conception 
of l\fatter, the Physical theory of atomc; has hardly 
anything in common with the philosophical con- 
ception. This latter tends to regard the (material) 
universe as composed of phenonlcna produced by a 

ingle uniquc substance, the universal ether." * 
These quotations from Dr. Gustave l\lic sum up 
bricfly the present acquiremcnts of Physics in this 
1l1ysterious domain of the constitution of l\Iatter. 
They sho\\', as was long ago suspected, that all 
the words formerly used in Physical Science, such as 
inertia, energy of position, forces applied to a 
material point, heat, etc., are mere label,;. 
I n what can a Ina riA!.. force or an energy consist 

'itho t substance? And conversely:-- \\"'hat is a 
substance 'u/it 101 energy and without force? 
And \vhen it \vas aS5ertcd that !\Iatter is uncon- 
cerned \\.ith the state of rest or movement, surely 
that \vas to misuse the meaning of the \vords, to 
take a metaphor for a reality. 
The proof of God's existence from movement 
receives thus a valuable confirmation, supplied by 
the ne\v Physics. 
If movement is in fact an attribute inseparable 
from l\latter, \\ c may not only ask \vho has made it 
pass from a state of rest to that of movement, but we 
must then seek for I-lim \Yho has created it in motion. 
For if by a purely logical and perfectly legitimate 
abstraction we can mentally separate the two con- 
cepts of 11atter and movcment, this is no proof that 
in fact God created it without movement. But since 
the fact of movement is established, the argument 
used to demonstrate the existence of a First Cause 
of this movement stands in all its vigour. 
\Ye arc scarcely more advanced, howe,ycr, with 


* Dr, Gustave :\lie: Die .lfattric (Stuttgart, 1912). 



100 'VIIAT SHALL 'VE nECO
IE .\FTEß DEATII 


regard to the constitution of 11atter. But where 
Physics fail, the tnetaphysician can enter the lists 
an
 try to penetrate further into these mysterious 
regIons. 
The natural philosopher avows that what remains 
when Matter has been dissected, is on the one hand 
the substance, and on the other the phenoillena, which 
can be r
ced to states of more or less intensi ty 
and to movement. Let us analyse these data. 
First of all, it is impossible to conceive a phe- 
nomenon z(litholt! substance. The phenomenon is 
what changes; the substance is what remains 
identical behind the transformations. 
We can therefore admit, \vith Balmès,* this defini- 
tion of material substance: "A permanent being 
in which occur the changes preseñted to us in 
sensible phenomena." 
What is this permanent being? I do not know, 
but I know that this being has visible characteristics. 
Substance appears to me under various conditions, 
modifications, modes of existence-under what 
philosophers have called accidents. 
To understand this better, let us use an illustration 
from the substance of the soul, for though the soul 
is not material, it is also a substance that experiences 
modifications. 
When I say "I wish," I regard my soul under a 
different condition than when II I think," but in both 
cases it is the same soul that is in question. The 
state, or modification, does not then impose a radical 
change on the substance; it is ahvays the substance 
that is the cause of the modification. 
We shall see, by a detailed- study, what differences 
exist between soul and matter, but the two entities 
possess common points; both are slIbsta11ces, and 
that is why I have chosen this instance, familiar to 
us all, to illustrate the nature of the modification. 


.,. Philosophie Fondamentale, 1. ix, Chap, iii. 



"Il.\T Ib 
I \TEHI.\L sun
 r.\SCJ
 101 


The bodily substance, so far as it i
 the support 
of phenomena, may then be considered as their 
cause-i.e. the cause of its own modifications. Is 
not to be, indeed, to net? since \vhat has no activity 
is comparable to nothing; it is only by this acti\ ity 
that we recognize the substance. 
Just as the effect comes from the cause, the phe- 
nomenon arises from the substance, \\ hich determines 
the appearance of something which passes from non- 
existence to existence. Before the cau
e acts, the 
modification is not there; only \vhen it has acted. 
\Ve have already tra\'elled far from the opinion 
of Descartes, the mechanical theor}, U according to 
which bodies are merely inert, having no other 
activity or other quality than the local movement 
iOl presc;ed from wi thou 1. JJ * 
The Scholastic philosophers of the 1\1 icldle Ages 
had already taught the precisc opposite, and the 
'Thomist Philosophy is explicit on the point, 
\Ve conclude, then, that the substance. cause of 
the modifications, possesses in itself the force which 
produces phenolnena; it is frool that force, not [ronl 
elsewherc, that it derives its energy. 
These statements must not make people confuse 
our teaching v:ith physical and chemical atomism, or 
even \\"ith pure dynamism. In all the a tomic 

 x:st
m s the ultimate material particle is ine rt an d 
pure y pas5ive, subject to mysterious external forces 
distinct from the atom itself. That is what Epicurus, 
Descartes, and perhaps Newton, taught. 
In the Q.ynamic s 'stenl, of \,'hich Leibnitz is the 
chief exponent, the atoms are nothing but mathe- 
matical points, incapable of acting on each other; 
their action is purely irnmanent. 
The one school exaggerates the material part, and 
does not really solve the question; the other di,,- 
regards the passi\'e side; it is clear that the correct 


11 Elie lilanc: T,(llisac, de Phi/os. Seo/. No. 686. 
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system must take account of both the activity and 
the passivity of the ultimate l11aterial particle. 
It is for this reason that the Scholastic Philosophy, 
while admitting the atonl, or something that corre- 
sponds to its definition, proceeds further with its 
analysis: teaching a passive side, \vhich it terms 
pri'Jlzary l/latter (common to all materia] substances), 
and an active principle \vhich determines, which 
actuates the matter, which can make it pass from 
potentiality to act, in a word, can modify it: this 
the substalltial jorNl, froguy hich the fqrce is deriv ed. 
I t would go far beyond nlY purpose to c ar ry 
further the analysis of this system; but we may 
remark in passing that it is the only thing \vhich 
explains, and that in a wonderful manner, the 
alliance of Force and l\latter, since it is the sub- 
stantial form that is the secret of the activity of 
tnaterial substance. 
Thus every rnaterial substance is rnade up of C( first 
matt
r " and of force (or " form" in the metaphysical 
sense); the one cannot exist without the other. 
I But \ve are acquainted \vith substantial fOrIns or 
forces which can subsist without matter; such is 
I the human soul, and at the right time we will prove 
this capital proposition. 
What we must, before all, deduce from this 
excursion into the domain of Physics is that all, even 
material, substance is essentially active, and that it is 
only through this activity that we can arrive at any 
knowledge of it. 
While the passive element, \vhat philosophers 
ca 11 first 'Iltat er, wiII for ever escape the scientist, 
he will succeed by his experiments and analysis, in 
determining \vith increasing precision the various 
modes of activity manifested by the material 
substance, and, at the same time, the various aspects 
of its energy. 
The Inore perfect our experimental technique 
becomes, the nlore clearly \ve shall see that inertia 
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is a word without meaning as applied to the ultimate 
l11aterial particle; and if the savants of past tilnes 
had been more of metaphysicians they would have 
admitted the idea of the c. Blass J) only as a function of 
some force still undiscovered, since from the philo- 
sophical standpoint this could not depend only upon 
matter. 
However that n1ay be, \ve no\\ understand better 
\vhy the material substance reveals itself to us under 
the aspect of a true activity, as a cause, or a force, 
in the proper sense of the \vord. 
For this reason I shall, during the remainder of 
this book, often use, for the sake of brevity, the 
expression IJiaterial substa/lce instead of last partic! 
of la/trial substallce, thus designating the part as 
the whole-the activity or fort:e, the sensible token 
of the material particle, the side by which it acts on 
ou r senses. 
You now begin to understand into what confusion 
the older scientists, \vho ha\'e bequeathed to us the 
principles of standard Physics, have thrown us 
through neglecting to base their science on precise 
definitions. Little by little their successors have 
come not to know the real meaning of the \-vards 
they used, and to forget that most of their tenns 
\vere in fact mere labels. 
Thence comes the apparent di
cord between 
c;cientists and philosophers. Accustomed as \\"C have 
been in our study of Physics to look on the material 
force as something apart from, instead of an essential* 
quality of, all matter, \ve ha\'e failcd to perceive that 
this entity-Foree-is no more mysterious than 
Substance, another necessary entity no doubt, but 


*Instead of esscntial, we could use the term inherent. "Some 
scholastics have thought that the primary matter could, strictly 

peaking, eÅist without a substantial form; but this opinion is 
absolutely rejected by St. Thomas. It is contradictory in itself, 
and destroys the s) <:;tcm ." Elic Blanc: Trail! d
 Phi/os. Sc., 
Tome II, p. 657, 
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which \ve never see, and yet to which we are obliged 
to relate all phenomena. 
\Ve know no\\' that these sensible phenolnena, 
colour, sound, odour, \veight, etc., are but secondary 
effects, caused indirectly by the substance; that the 
true cause is still hidden behind a concealed rampart; 
that \ve must, in one word, as we have already seen, 
abandon all idea of sensible representation if our 
mind desires to reach the real Substance. 
But we know that, having come to this last stage, 
,ve must find a n1atter endowed with Force, com- 
posing, so to say, the stuff of the Substance, the 
ultimate support of material phenomena. These real 
activities cannot ho\vever exist in infinite number, 
since they really exist; and since infinite number, as 
we have seen, is essentially unlimited and could be 
rea1ised only by an Almighty Being. 
On the other hand, the concept of Force is sil/lple, 
Eke that of Cause. Forces cannot be analysed 
except by a purely ideal and geotnetrical convention, 
and it is as impossible to conceive half a force or 
half a cause as to conceive half a soul or half a 
substance.* 
I t follows that the last n1aterial particle consists of 
a sirnple and indivisible substance, and since the 
concept of extent inlplies, as we have demonstrated, 
multipJicity, we may conclude that this last material 
particle (or force) is unextended. 
Considered therefore only from the scientific and 
rational point of view, no material particle can be 
destroyed. The ,vord "dematcrialisation " of lnatter, 
used by l'vions. G. Lebon has, metaphysically speak- 
ing, no meaning, since destruction can only apply 
to a conlposite body, and as far as it is composite. 
The pen which traces these lines, and the hand 
.
 I n hi') admirable Étufle sur l'Esþace el It' Tt'1J/þs, 1\1. G. 
Lechahs shows by unanswerable arguments that Cinematics, 
the sciencc of l1IoticJl1 in :\) echanics, is !Jure)y geometrical. 
Cf. Ch. v. 
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that writes thenl, \vill be destroyed in the sense that 
the Inaterials \vhich compose them will be otherwise 
grouped. \Vill they return to l
ther by some un- 
known mechanicism ? I do not know', and it is of no 
importance, but what I can affirm is that the forces 
which enter into their composition cannot of them- 
selves cease to exist as Inaterial forces, because each 
of theln is simple. and therefore indivi"ible and un- 
extended. 
I have said: "The material forces cannot of them- 
selves cease to exist" ; here a word of explanation 
appears necessary. 
\V c have seen that a Cause i" ill itself a productive 
force; it possesses the po\\"er to make sOll1ething 
pass from non-existence to being, but only v:ith 
respect to modification, or accidc1lt. K 0 powcr, 
other than God, can produce sub/lince, which l-Ie at 
His will can create out of nothing. Conversely, fur 
material substance to disappear, God muc;t intervene 
and will to annihilate it; the passing into nothing of 
a material particle could not be conceived otherwise. 
\Vould God, \\'ho has willed to create material 
substance and \Vho maintains its being by what 
theologians call Divine Co-operation, will some day 
to annihilate it? \\'e do not know. S1. Peter 
declares that there \vill be new heavens and a ne\v 
earth, but there is nothing to ten us of what these 
new \vorlds \viII be formed, and in \vhat degree our 
present forces will enter into their constitution.* 
There remains the \vell-known objection: How 
can the extended be formed of the unextended ? 
I might be content to reply by basing my argu- 
ment on analogies. Extent is a phenomenon of 


*\Ve shall quote later on a \\ hole series of teÀts on this 
subject. I'rleanwhile this is the passage alluded to: ., But we 
look for new heavens and a new earth according to His 
ptomise, in whleh justice dwel1eth," (II Pet iii. 13. cr. 
Is.lxv. 17. and Apac. Àxi. I.) 
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sensible intuition; why then should it exist outside of 
me as it does within 111e ? You distinguish perfectly 
the subjectiv
 froln the objective w
en it is a question 
of sound, light, and odour. There is then no reason 
why the su bjective idea of extent should better re- 
present the objective extent than a note or a colour 
the molecular vibrations. 
But we can try to penetrate further into the 
mechanism that enables us to grasp the idea of 
Extent. Without laying do\vn any postulate as to 
the objective extent of the ultimate nlaterial particle, 
we have sho\vn that the notion of extent essentially 
implies but two ideas: multiplicity and relation. 

1ultiple material forces, by their reciprocal action 
and in relation to myself, can perfectly well constitute 
Extent, at once subjective and objective, and that 
we are about to demonstrate. 
Let us lay down in the first place that it is enough 
for material forces to act simultaneously on a more 
or less considerable part of my body, to arouse in me 
the idea of continuous extent. I shall estimate the 
objective magnitude of the force in proportion to the 
response of 111Y nervous system. The elements that 
compose that system, splead in myriads over the 
periphery of the body, are constantly connected by 
nervous threads to the ganglions of the brain. We 
possess, then, as in a telephonic network, a trans- 
mitting apparatus connected by separate wires with 
the central station; the number of calls on the 
" multiple" indicates to the telephone-clerk (our 
brain) the number of wires affected. 
The terminal network, formed of distinct nervous 
elements, at first informs us, usually, in a \vay only 
partly exact, and with limited precision. which is 
developed by ed ucation. 
Take a compass and divide its points; place these 
on various parts of the body, and you \vill discover a 
very curious phenomenon \vhich was first described 
by the physiologist \Veber. For the two points to 
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be separately felt by the extremities of the fingers the 
space between them must be greater than two nlilli- 
metres; by the tip of the nose, which is much less 
sensitive, the two points will be felt as one even if 
'\eparated by five millimetres; on the back, even a 
greater interval would be unrecognized. 
On the contrary, the tip of the tongue is exquisiteJy 
sensitive; two points scpara ted by only one 
millinletre are distinctly perceived. That is \V hy we 
kno\v the inside of our Inouths in such detail, and arc 
so sensitive to e\.ery sensation in it. 
Thus, except \vith regard to the tongue and the 
finger-tips, our sense of touch, so far as it gives us 
the notion of exteñt, is extremely limited. \\Te must, 
moreover, in order to be informed of the notion, add 
the movements of our fingers and hand.* 
\Ve have said that education plays an cnonnous 
part. Everyone kno\\"s the refined sense \\'ith which 
the blind differentia tc objects by touch only. 
Saunderson cites the case of an old blind antiquary 
who thus distinguished a genuine medal from a 
spurious one. 1\lost blind card-players identify the 
cards by merely rubbing them; they distinguish in 
the same way between differently dyed stuffs. 
In spite of this ilnmense sensibility, our sense of 
touch is po\verIess to make us cognizant of the 
molecular 'i!aCl/a; the nervous corpuscules which 
notify a tactile impression are -1'Ü of a millimetre in 
diameter; those of the mucous membrane of the 
tongue, though less (IT) of a millimetre) are immensely 


All this section of Physiology, which is studied under the 
title of Tactile S
l1sibility, is extremely complicated. It is a 
mistake to think that all points of the surface of the skin are 
sensitive. \Ve must even distinguish between points sensible to 
pressure, and points sensible to heat or cold. According to Von 
Frey, the points of pressure are 500,000, distributed over the 
whole body, with the exception of the head. Points of heat: 
30)000. Points of cold, 250,000. Cf. E. Gley. (]. ß. ßaillière 
et Fils, Paris, 1910). 
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greater than that of the molecules or the intervals 
\vhich separate them.* The elements of the retina, 
reached by the light which emanates from what we 
erroneously call the surface of bodies, are of enormous 
magnitude when compared with the ultill1ate particles 
of matter. 
The subjectiv
 sensation of extent cannot then give 
us a representation of matter exactly as it is in 
reality, and only an ignorant person can henceforth 
inquire how exterior objects exist. 
But what I a1lt certain of is that they do yi 
 , that 
they are composed of substances \vhich act upon my 
body. These distinct material forces, in relation with 
myself and \vith each other, constitute Extent, which 
is not therefore a purely su bjecth'e idea, as ideal ists 
would represent it. Since our sensation of Extent 
corresponds to multiple external causes, to an 
tl1J/OUllt of l\1atter, an objective Extent cannot but 
exist. 
Thus, from the fact that various nlaterial forces act 
sinlultaneously, and each on its own account, on my 
body, I acquire the notion of Extent. 
The same is true with regard to Motion; since the 
successive perceptions caused by the point of my 
COlTIpaSS affect various elements of my body, they 
give me the idea of material nlovement, by 
education, I quickly apply this notion to visuaJ 
phenotnena. 
Objectively, Motion may be reduced, as we have 
seen, to pure relations of Space, to relations between 
external material forces, and here we again find 
ourselves in l\Ietaphysics. 
If Substance is essentially active, it is the seat of 
constant modifications, of changes, Le. of movelnents 
in the strict sense; but \vhile I easily conceive, by 
my varying states of consciousness, movement and 


-I' Cf. ], B. Chatin: Les O':l.flI1CS dt's Sen.'ì. (J. n, B::til1ière 
el Fils, Paris.) 
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change within nlysclf, I cannot grasp the external 
activity \vhich manifests itself by its relations with 
other external forces. 
It is however a fact beyond question, as experi- 
ments sho\v us, that the rnaterial clements, \\'hich arc 
at once substances, forces, and causes, act upon each 
other; but \vhat is the 111echanism by \vhich this 
action takes place? 
I t explains nothing to say that one force is added 
to, or substract
d fronl, another. Since motion is 
synonymous \vith change, I may say: If ,\ changes, 
n also changes; but though the modification in 4\ is 
identical with that produced in H, I kno\v perfectly 
well that the tTIodification in ...\ is distinct frOITI that 
in B; in other \vords, nothing has gone out of A to 
enter B. 
\\"hen I consider \vhat occurs in myself, I perceive 
very clearly that I can produce various states of 
consciousness; I easily grasp the idea of cause and 
effect, though I know nothing as to the" ho'it.' " of the 
phenomenon. Philosophers tell us that here \VC are 
in the presence of Í1JlJJltUltl/t actiolls; but I k 10\\" also 
that I can act upon my body; by an act of my \vill I 
lift my hand; but 11 0 ';.t.' my soul, by a particular state 
of consciousness, can causc the movement of a 
material subc;tance, I have no idea; if I could 
understand that, I might perhaps be able to explain 
by analogy how t\VO material clements, or forces, arc 
able to act upon each other. 
But let us return to Extent: although the II pro. 
bletn of action" relTIains for ever insoluble, \ve begin 
to understand that of Extent, \vhich, objectively, 
implies only two things: ITIultiplicity of material 
forces, simple, indivisible, and unextended, and 
simultaneous relations between these forces; and 
when I say" relations" I mean reciprocal action 
bet\veen the forces. If I can verify these t\VO con- 
ditions, the idea of Extent is inevitably formed in 
my... }nind, and at the same time that of the 
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external world formed of multiple and conlplex 
elements. * 
There renlains the question of the continuity of 
l\'1atter; but it is obvious that the solution of this 
problclTI debated by the philosophers depends, all 
fond, on the definition of "continuity./' The ques- 
tion can exist only for those \vho hold that space 
can exist ill itself, a theory which now-a-days has 
no champions; no one still dreams of actio,1t at a 
distance. 
\Vhen one material element acts on another \\'e 
say they are Ùl contact with each other, and since all 
nlaterial substances react on each other we can, by 
the definition, admit in this sense the real continuity 
of Matter; but this continuity cannot be perceived 
by sensation, as we have already proved in studying 
the Physics of Space (Chapter IV.). 
You now understand better the deductions \ve 
have drawn from our study of Hyperspace. 
From the sensible data, deduced from facts and 
in correspondence with them, we have inferred the 
idea of Exten t, the general notion of Space, and 
have applied our calculations to it. Thence is born 
our Geometry, daughter at once of experience and 
of reasoning. 
But-and this for the philosopher is the essential 
point-this Euclidian Geometry which we keep up 
because it is adapted to, and sufficient for, our 
present needs, contains propositions which are only 
" the simple expression of propositions particular to our 
own Space . .." The possible Geometrical forms 
are not limited to those \vhich can find place in our 
Universe, to those which our imagination is able to 
represent. There are others conceived by reason 


* Here we are only discussing the genesis of the idea of 
Extent. Philosophers, especially Balmès, show very clearly 
that even without reflection, they recognize the objectivity of 
visible bodies. Animals, children, and most men, have never 
refltcted as to Extent, but all recognise it objectively. 
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which coulJ be realized in another universe, which 
other imaginations could furnish. '* 
\Ve can go stilI further: the spatial relations which 
\ve see, and \vhich occur according to la\\ s which 
account for the phenonlclla accessible to our 
cnses, 
are not the only ones that e:>..ist. The ultimate 
particles of l\latter have 1110rc nlcans to cOlumunicate 
their activity-to entcr into reciprocal relation-than 
the rough masses of matter which alone affect our 
sensibility. 
This is the only possible explanation of the 
phcnonlena to \vhich \ve are led by the study of the 
inorganic \vorld. The analysis of living bodies will 
no\\' enable us to put our finger on the radical 
illlpotence of l\[echanics to provide us \vith a 
plausible theory of the structure of the organic 
Universe. 


* Cf. G. Lechalas: op. cil. p. 120. 
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THE FAILURE OF l\IECHANICS IN BIOLOGY 


GEOl\'1ETRICIANS tell us that to propose a problem 
\vell is a long step towards its solution. The 
apparent paradox of this old adage disappears if one 
admits in principle that the whole solution is 
contained in the data; to our logic is left the task 
of elucidating them by applying to them known laws. 
Every living substance is composed of definite 
chemical elements, and if our standard Mechanics 
are, as we have seen, unable to give us an ex- 
planation of certain complex molecular structures, it 
is a fortiori not surprising if they fail entirely in the 
domain of Biology, in which the most baffling 
chemical combinations present themselves. 
Yet it is not to this failure that we beg for special 
attention. 
The phenomenon of life, \ve must confess, is not to 
be easily defined; but if it is accompanied by always 
renewed, and therefore universal, conditions, we shall 
succeed perhaps in applying to it a sum of character- 
istics which may fi nally enable us to distinguish life 
from what is not life. 
"Life," said Bichat, "is the entire sum of the 
conditions which resist death"*; a poor e"ñõugh 
definition so far as the mere words go, but yet 
concealing a depth of vie\v worthy of the great 
physiologist. 
When we consider the series of beings subject to 


* X, Bichat: Recherches Ph)'sio/t'E:iques sur la Vie et III 
.61.1 ort. 
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our sensible investigation, v:e at once recognize a 
broad distinction: some appear to us inert, like a 
lime-stone or a block of metal, while others enjoy a 
constant mobility, Jike an animal. From this arises, 
no doubt, the common idea that all life consists in 
purely mechanical Inovement. 
:\ ow \ve kno\v that a locomotive has only the 
appearance of life; that the watch \ve wind up every 
night, though it does not stop, is not alive. The 
distinction, too, would be purely artificial, for the 
study of the apparently most inert bodies has 
revealed them to us as a con1ple
 union of particles 
in constant motion, some of which revoh'e round a 
kind of sun in true planetary orbits at the rate of 600 
to 1000 billion re\'olutions a second. * 
In the 010st resistant 1l1etal block there is thcn an 
unceasing struggle of atolTIS. Exteriorly, oxidization 
causes great modifications, but if you could penetrate 
to the heart of this inert body, you \,'ould assist at 
strange battles: unsuspected chcrnical reactions, 
exchange of atoms and particles, transformation of 
Inaterials, molecular activity which little by little wIll 
produce profound modifications in this (nass, 
apparently hOlTIogeneous and indestructable. That 
is why some scientists have ventured to speak of 
" ] ife" in connection with matter. t 
But all this, as we shall sho\v, h
 nothing to do 
with the phenomenon of Life; mere physical nlotion 
is not its essential characteristic.
 
* J. Perrin : oÞ. al. 
t Ed, Guillaume: La rü de lel J/atiert'. A most sugge
li\'e 
address given before the Société Astronomique de FrcLnce 
(Bulletin 1900, p. 480). 
S Philosophy proves that tnaterial substance does not possess 
life. \Ve have seen that it is not n1erely passive; the 
U substantial form" is a principle of activity and motion; but 
if the purely material molecule 
hows apparent spontaneous 
Jr'lOvement, in some way, that movement has neither true 
Spontaneity nor Immanenrc-whirh are the two distinctive 
characteristics of Life, 
II 
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\\That then must be present for us to be able to 
affinn that a being really possesses Life? 
Let us proceed in our examination. Here is a 
very little ant, just hatched, and already it walks, 
runs to and fro, unceasingly. Scarcely begun to 
exist, its first care appears to be to preserve its life; 
it must swallow and assimilate food, repair the waste 
of its organism, and then begin again without 
ceasing; briefly, it must set agoing a whole physio- 
logical workshop, where nourishment is transformed, 
as in wonderful crucibles, in order to keep its organs 
in repair, to replace toe machinery that is worn out 
and deteriorated, until the time when the parts of the 
Inachine have no longer po\ver to fulfil their functions 
and it stops: this will be death. 
Now \ve grasp Bichat's definition: "Life is the 
entire sum of the conditions \vhich resist death " ; 
the living being, this marvellous mechanis111 which 
appears at a certain moment of time, which manifests 
at once its own special autonomy, \vhich controls its 
o\vn movements, which perfonns, in the nlidst of 
surroundings often changing and sOlnetimes hostile, 
precisely the actions necessary to gain the 
maximum of resistance; which selects therefore the 
rrlaterials designed to assure its preservation and the 
continuation of its species, for this complicated 
Inachine possesses the \vonderful power of repro- 
d uction. 
All the Inechanism of the living being \vill there- 
fore be elnployed to preserve as long as possible the 
integrity of the organ is 111 \vhich makes it an 
individual distinct from surrounding objects, to 
compel l\1atter to take this or that course, to force 
the n10lecules to assume this or that combination so 
that it nlay realize the best for itself. 
A t first sight, so peculiar an organization seems in 
no way to recall our machines, which neither work by 
themselves nor reproduce their kind. That is why 
the Thomist Philosophy has defined the living 
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creature as cc that which possesses within itself the 
principle (or cause) of its movements." 
.l\ special force, distinct fronl the rough inorganic 
In
ltter, appears then to subsist \vithin these 
organislns; it presides, so to speak, o\'cr the actions 
of the living being; from this conviction have arisen 
all the &C vitalist II theories, exceedingly various but 
all adnlitting the necessity of a force out
idc l\Iatter. 
l\Iere illusion, the cc n1cchani'it" school reply; in 
the living creature the physico-chen-deal forces are as 
evident as in inorganic Blatter, and arc themselves 
sufficient to explain Life. 
This tinle the problcm is put clearly. \Ve must 
choose between son1C orm of \ 
ïtalism, and 
tcchan.. 
ism. * "'hatever school v;e follow, \\"e cannot shut 
our C} es to indisputable facts. The living creature 
nlanifests from its birth a tendency to an lZilll ; -while 
subjected to a certain degree t
 physico-chemical 
influences, it pcr
ists none the less during its \vhole 
life in that innate tendcncf, and in order to realizc it 
fully it acts, as a matter of fact, as if endowed with 
an intelligence that disconcerts the 010st sceptical. 
IIow can material molecules, blind forces acting 
by necessity. agree to group themselves in order to 
reach the same cnd ? 
This end, the nlechanist \\Till rcply, is merely 
apparent; it corresponds in the living being to the 
" l11aximum of stability;' to which it is led inexorably 
by extërñal furces. 
Heap up a great mass of heterogeneous materials, 
construct a vast building with them, and leave it to 
be acted on by time; all external causes, what 
geologists call "external dynamics," cOlnbined with 
gravity, will gradually prevail. In a few centuries 


.. \Ye do not etHer here into the details of the question, or 
attempt to state the different Vitalistic theories from the 
philosophical standpoint; the sequel win 5ho\V which doctrine 
we should choose. (See Chap. xii). 
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there will remain of this splendid palace nothing but 
rubbish, a formless mass in which every stone and 
every molecule will haye taken the only place where 
it can permanently lie; the (
stability" will have 
reached its maximum, 
Precisely the contrary happens in a living organism; 
its materials are as unstable as possible, and the 
creature that uses them will struggle during its whole 
existence to maintain the equilibrium of this precarious 
organism. 
When the archaeologist stands in front of a Gothic 
Cathedral, some grand and imposing edifice erected 
by the faith of our fathers, he, \vhile \vrapped in 
admiration of such mingled grace and boldness, soon 
discovers with his trained eye the successive touches 
\vhich an architect, however clever he may have been, 
has subsequently added, and the repairs which have 
been executed for its preservation. The more frail 
its carving, the more beautiful its ogives and rose- 
windows, the more delicate its arabesques, the more 
necessary have the subsequent restorations been. 
Nothing of all this can be compared with the living 
being; in the latter, the structure of the organs is so 
conlplex that it realizes the minimum of stability; 
nothing can destroy its equilibrium; one might 
imagine that blind external forces had agreed to 
l11aintain it in repair, to preserve and support it! 
Naturally, they would rather cOlllbine to demolish 
rapidly so fragile a structure. But if there is no 
exterior architect to secure the perpetuity of the 
building, \ve can only conclude that his place_is 
evidently within. 
If such a series of operations \vere to take place in 
the same unvarying round, mechanists would get off 
cheaply by invoking Evolution, that delis ex IIlachilla 
which has never explained anything, but at each 
11101nent is obliged to change its tactics and its 
operations; everything, however, compels us to com- 
pare this interior force to the COll1nlandant of a 
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beseiged fortress, unceasingly adaptin
 ne\v Ineans 
of resistance to the changing plans of the enemy. 
I-lis w'ork, to rcvictual his army with forced and un- 
certain sl1pplie
, to sustain his effort at various point
, 
to organize the defence by what (neans he can, to 
arrange sorties, to repair breaches, and keep up the 
IIlorale of his troops, in a word to foresee, to organile, 
to adapt, and to act at \\.hatever cost, is this not a 
type of the struggle for life? For life is, above every- 
thing else, action and organization ûf Ineans to an 
end, the effort to rea1i.le a plan; does not such a 
tendency imply a special force for such a conflict? 
That of the n1) riads of atoms scattered throughout 
the Universe, C;;OOle thousand Inil1ions could be 
collected in a definite point of space to produce 
accidentally an organized molecule is as improbable 
as that a poem could be con1posed by (nixing up all 
the letters in a typographical fount; but however 
ac;tonishing, let us admit its possibility; we have sti1J 
to explain how this fantastic agglomeration, once 
and accidentally realized, ca n successfully oppose 
itself to the (ncchanical forces perpetually at \vork to 
destroy it; since (and that is a law which has not 
been invaliùated by the new Physics) all l\Iatter tends 
towards a kind of dynamic equilibrium as to its final 
sta te. 
\Vhat mechanism could we imagine, to preserve 
from this law of Nature a systenl of atoms \vhich 
creates itself and claims, so to say, the prerogatives 
of instability? Still further: such a system if 
vanquished by force is but mOlnentarily destroyed, 
because it possesses the po\ver of reproducing itself 
under an identical form at the very moment of defeat, 
a strange perennial phenomenon, still more mysteriou') 
than the sudden apparition of the phenomenon which 
it perpetuates. 
Hannonies d tendencies can be exp1ained only 
by an idea, by a plan conceived and willed in a 
definite direction. 
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This teleological point of vie\v has not escaped the 
notice of the most enthusiastic prOlTIoters of physical 
and chemical experiments in the study of living 
beings. The lTIOst extreme upholders of complete 
evolution are compelled to introduce, or rather to 
accept, the notion of progress in Nature; but to state 
a phenomenon is a matter of purely experimental 
science and does not explain it. 
Empiricism does 110t go beyond the dalll1n, and if it 
proposes a law it only collects a series of phenomena, 
without giving a reason for thenl; it records the 
effect, but forgets to trace it back to its cause. To 
proceed thus is not, properly speaking, to practise 
science, but to label results, of the nature of which it 
is contentedly ignorant, and which it artificially 
classifies. 
Does it fol1o\v that we lTIUst reject aU such pro- 
cesses ? Not in the least. By not consulting 
experience the physiologists of past days fell into the 
most serious mistakes, while those of to-day too often 
tend to exaggeration in the opposite sense. 
It is absolutely necessary to collect data, to test 
facts, to produce phenomena, to press close to reality. 
Fronl this point of view l\lechanics have rendered 
undeniable service to Biology; the mist ake of the 
extreme Inecha nicians has been 
1 l ookin g on that 
science as a solution of the enigma of life. 
By stating autoltolll)! to be the sup;ëlne vital fact, 
the philosopher is entitled to ask what is its cause 
and to propose an hypothesis; and this time it is he 
\vho practises science, and his statement lTIay seem 
paradoxical, but it is easy to justify it. 
\Nhen a child tries to fit the pieces of his jig-saw 
puzzle, is it not an idea that guides him? \Vhat is 
his aim? To restore the original picture pasted on 
the fragments of wood, and which are cut up into 
strange shapes; in a word, to put the details in order 
to arrive at the \vhole. 
It is the same if, e,g. the puzzle iC5 a geographical 
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design; he ml1
t in 
olne scnse ilnagine the wholc, 
a nd then \,"ork it out till completed. I Ie start" 
therefore from a hypothesis, and as he \\'orkc; he 
soon finds if he i., on the right track. 
r[he man of science acts on the same principle; he 
first observcs, he collects his materials a't best he can, 
investigates, c'''
' all the properties of light, groups 
together facts of the same kind, and if he i't in the 
lea
t Jegree a philosopher he frames, ac; he goes on, 
nun1erous hypotheses. I-Ie soon perceivcs that thi
 
or that f;lct \vill not fit into one of the nloulds he has \ 
concci\"cd å frio1 i; then he proceeds by successive 
clinlinations, until a1l the facts "quare \\"ith th' 
hypothesis. 
...\n admitted hypothesis, then, only holds good 
until the dic:;covcry of some ne\v fact \\"hich invalidates 
it. 
If we now return to Biology and apply these 
principles, the problen1 to be resolved \\"ill be 
cxtr
mely limited. 
Either 'Iechanics \vill explain to ue; the ascertained 
autonomy of the phenoll1cnon of Life, and we shall 
admit that the physico-chemical forces are sufficient 
to explain it; or else we shall discover, among the 
phenomena of which the organism is thc stage, facts 
,,"hieh 
lechanics are totally unable to explain, and 
the autonomy of the living being \\"ill demand a force 
di')tinct from rough matter, \\'hatever label be affixed 
to it. \Ve are thus led back to the same dilelnma. 
I t is impossible in so brief a study to notice in 
detail all the numerous objections to the mechanist 
theory; \ve shall only indicate the most typical at 
the present time.* 
.Au fond, the whole controversy lies in the follow- 


.. \Ye ha\'e in this chapter borrowed more than one idea from 
a recent study by Dr. S. J ankelewitch: Le þ/zt.'lI011ll-lle 'IJzïal 
d'tìþres rlceJ1/es dOll11/es de la BioloJ:ie et de la J/éd
dl1e. 

E'I(trait de la Scm1ine 
Iédicale, Paris'. 
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ing question. How does it happen that in a living 
creature, even of a lo\v organisation, every part of 
the body has its own function, to which it seems 
ada pted ? 
I t is impossible, e.g. to deny that the organ of 
sight is adapted to the function of sight. There is a 
,vhole detailed system marvellously arranged, and 
obviously in vie\v of a desired end. 
I...ens, diaphragm-iris, accommodation, sensitive 
plate-aU these function in the eye as in an ideal 
photographic camera. 
"The function creates the organ," it is 
aid, and 
the attempt is made to show how the sense of touch 
could, by differentiation, give birth to comp]ex 
organs (as the eye or ear) adapted to the various 
external radiations; but it is forgotten to add that 
a1l these assertions are outside experience. Even if 
this hypothesis \vere verified, the philosopher would 
still be far from being convinced. \Vhen it is 
asserted that the function creates the organ, no 
attempt is made to sho\v why the function comes 
into being, and the problelTI remains intact. 
\Vhy should there be one function here and 
another there? And why is our organiSlTI but a 
series of functions united to form a true individual? 
I t is, so reasons the vitalist, because \yithin the 
organisn1 there resides a peculiar force which dis- 
poses and rules these functions. 
An utter mistake, replies the nlechanist. The 
older physiologists, in asserting that the function 
creates the organ, had only gone half-way; we can 
satisfy you completely: the force is not within, but 
without. I t is the external medium which acts on 
the organism, and compels it to perforn1 a succession 
of reactions directed to a fixed end. 
Well and good: after all I prefer this new position 
so clearly laid down; the battle can be fought in 
broad daylight. 
This hypothesis, founded to a great extent on thl" 
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labours of 1\lr. J. Loeb, 
ome years ago was very 
popular: it i
 the theory of fropis/lls. * 
.:\. plant, we know, seeks light, and turns as felr as 
possible to\vards it: Phototropism, !-'ays 
Ir. Loeb. 
The roots of the plant strike into the ground; that is 
quite simple: Negative Phototropisln.t 
Animal movements are nlore complicated; don't 
let that be a hindrance; \ve \\'ill inv
nt the requisite 
terms: Stereotropism, Galvanotropism.. Thermo- 
tropism, and so on indefinitely; thus indicating 
that the action resides outside and that the reaction 
of the organisrn is excited either by a solid agent, by 
a chenlical cOlnbination, or by sonle kind of electric 
phenomenon-and so on. 
Let us take an example to nlakc the theory clearer. 
Here is an amoeba (a protozoon) says Herr \Vcrworn; 
it reveals itself to us as a ball of protoplasm, which 
thro\\'s out suddenly in all directions \vhat have been 
termed p
elldopods, a kind of filaments conlparable 
to a snail's horns, which stretch and shrink at will, 
and \vhich serve it in some degree as organs of touch 
and nlovemcnt ; if we excite one of these pseudopods 
it shrinks and rejoins the mass. 
'rhe phenomenon is thus explained by the tropist 
theory: the external oxygen destroys the equilibrium 
of the protoplasm, hence the"e configurations, which, 
breaking up the spherical form, appear to us under 
the fonn of pseudopods: hence, C
otropisrn. But 
our pseudopod when excited loses some of its con- 
<;tituent elements; to set itself up again it must go 
back to its source, the nucleus of the cell which con- 
tains the nutritive part of the protoplasm; hence a 
contraction, and therefore: Internal Chemotropi
m. 
The cell being the ultitnate term of the living, 
organic creature, \ve conceive that we can generalize, 


* From the Greek Tp67ro'ì (direction). 
t J. Loeb: Studits in Gelllra! PI1..,J'si%gy (Chicago). 
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anù affirm that frol11 these sin1ple acts is derived the 
whole series of phenomena that concern a morc 
highly differentiated organisn1. The contractions of 
our muscles belong to the same order; \ve believe 
that we will when in fact \ve necessarily respond, by 
a reaction imposed on us, to an exterior action: 
always a Tropism! 
N ow let us take the trouble to go to the root of 
the matter, and we shall see that the upholders of 
the ne\v doctrine merely succeeding in formulating 
statements. That is exactly the U vertu dorn1itive" 
-the soporific-at which Ivlolière laughed so heartily. 
To say that the cell reacts in virtue of any tropisl11 
whatever is to substi ute 
 phrase for the required 
information. Ho\v can these U tropiS111S" or rather 
these -actions of an external medium, succeed finally 
in securing the preservation of the organism, be it 
cell or animal? since, wherever they come from, 
it is here they end in their ultimate analysis. If this 
is so, we 111ust suppose that there exists some pre- 
established harmony bet\veen the vital needs of the 
organistn and the actions of the exterior agents. If 
\ve are content with that-with transferring the final 
cause from within the living being to outside of it- 
\ve do not in the least escape the difficulty. 
I t is surely, in view of all the facts, much simpler 
and more natural to assign to the living organisnl 
the power to perfofl11 the acts most fitted to secure 
its conservation, than to suppose this to be accom- 
lished by multiple and various exterior agents. 
'rhese however are metaphysical arguments, and 
nlechanists will have none of thel11; but we have 
others to offer them. 
Without entering on :r\'1 r. Jennings' recent experi- 
ments, \vhich have adduced facts irreconcilable with 
the tropist theory, * \ve are a ware of a whole series 


* H. S. Jennings: The Beha7.1ÙW of the Lowfr Orgal1is11l$ 
(N ew York). 
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of phenomena which theorists have tried in vain to 
reduce to Phy
ico-chcnli
try. 
It ha
 been endeavoured to explain by Oc;ITI05e the 
passage of the alimentary solution through the wall 
of the intestine, but both experiment... n physical 
laws give totally diffcrëñt - results in the ca.-;;c of a 
dead membrane and in that of a living creature. 
The intestine wall, as well as that of the delicatc 
canals of the kidneys, Ie presents, in addition to its 
physical properties, others which cannot be reduced 
to Physics and which \ve may in the meantin1c qualify 
as vital." * I t is probable that every cell of these 
\\
alls exerts its own activity on the alin1ent, fir
t to 
select and then to trasmit to the other side the 
elenlen ts chosen as sustenance. 
u I nsufficient as it is to account for intestinal I 
absorption, the physical theory shows itself utterly 
po\\rer1ess to give a more or less plausible explanation 
of the absorption of fats and albumenoids." 
The attempt hat) been made to consider chloro- 
hydric acid as the effect of an electrical dissociation, 
effected through the \vall of the stomach, bet\\'een 
the alimentary ions and those of the blood. But:\1. 
Pavlov's experinlcnt
 have treated this explanation 
as it deserves, by showin
 th1t under detennined l 
experimental conditions, and in certain morbid cac;cs, 
an empty stomach can secrete gastric juice of an 
absolutely normal type. 
1\1. Pavlov's \\'orks, to \vhich \ve have just alluded, 
form, on the part of a savant unsuspected of anti- 
scientific prejudices, the most brilliant demonstration 
ever made of the insufficiency of the physico-chemical 
explanation of the phenomena of life. It is know n 
that he has chosen, as the special object of hi
 studies 
and experiments, the digestive processes. 
ow, 
taking as his own the aphorism of Bunge: "N emo 
physiologus nisi psychologus:: 1\1. Pavlov does not 


* S, ]ankele\\,jtch : oþ, cit. p. 25. 
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hesitate to recognize in the action of the digestive 
gla nds the intervention of the psychic factor, and to 
apply to the study of this branch of sci
nce the 
frankly anti-mechanist point of vic\v. 
(C The glands of the stomach and p
reas behave 
as if they had some kind of intelligence." * The 
eminent physiologist shows, in fact, that the digestive 
secretions are proportioned, not only to the quantity 
of a1inlent (an obviously mechanical phenomenon), 
but to their nature. J t follows that the digestive 
glands take into account the end to be attained, and 
the nleans they employ are strictly proportioned to 
this end. One might even sUIJpose that their activity 
is connected with the psychic appeal of the aliment, 
and this \vould explain why we dig-est better foods 
that we like, while those to which \ve feel repulsion 
Blake us sick. 
M. Pavlov has conducted a whole series of experi- 
n1ents to test this anti-nlechanist hypothesis. t I-Ie 
has even conceived the idea of giving dogs purely 
fictitious Incals; and that in a relatively simplc 
11lanner. 
If we cut the animal's cesophagus, and unite the 
severed extremity to an aperture Inade in any part 
of the skin, the aliment, in proportion as it is 
digested, will go out through this artificial aperture. 
1'he stoI11ach plays no direct part in these fictitious 
nleals; it acts nevertheless, and its secretions, in 
their nature and quantity, act as if the food had 
followed the natural digestive channel. 
Thus the stonlach and the other digestive glands 
are \varned, as if by agreed signals of what they have 
to prepare for the digestive action; the psychical 
energy is obvious here. 
1\1. Pavlov has gone further still; hc has obtained 


* J. P. Pa\'lo,.: Le Tnl'l.1lril d
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the same results in cases \vhere the food did not pass 
through the cut æsophagus or even through the 
mouth, fhe mere sight of a meal sufficed to excite 
the reaction of the digestive glands, and the 5tomach 
\vas strictly affected by the animal's liking of, or 
aversion to the particular aliment. 
'fhc psychological aspect of these operations, 
:\I. Pavlov tells llS, appears to be nlore certainly 
established than the physiological, and it is im- 
possible to question the position that the Jiving 
being contains within it a force distinct from 
physico-chenlical agencies. It is this interior po\\'cr 
of self-regulation which secures the proper \vorking 
of all the organs, so far as they depend upon the 
individual, for these organs arc connected with each 
other and are subordinate to the vital needs of the 
entire organism. 
I t would be futile to urge that we can Inaintain life 
in a kidney or heart after s<=paration from the body; 
this fact does not in the least invalidate a force 
that presides over all vital phenornena in the same 
individual, nor does it Ìlnply the parcelling out of 
this force in every organ. If we can in fact, for a 
given tirne, preserve a part of the body froIn the 
ordinary law of mortality, through the application I 
of a particular temperature, or some antiseptic drug, 
etc., there is nothing to hinder these already organized 
e]enlents from entering again, by a new disposition, 
into the cycle of vitai operat ions. 
I nstability is, as \ve have seen, one of the character- 
istics of the organized molecule; at every moment 
the living creature undergoes losses \vhich it must 
repair; its material identity is purely factitious; to 
conserve its existence it regains on the one hand 
what it loses on the other, and this is what makes 
life 
o difficult to define. From its birth the living 
creature manifests an effort to nlaintain itself in 
equilibrium in the midst of the exterior forces that 
constantly oppose it. The nature of the ascending 
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or descending curve, while showing the struggle of 
the opposing forces, registers the result of the effort 
of the living organism; the states of health or sickness 
are allied to these reactions, and it is ahnost needless 
to add that in the latter case one may expect every- 
thing from the vital force of the organism and from 
the psychic side. This is another essential point 
which mechanism fails to note. 
We could also urge a \vhole assemblage of equally 
inexplicable facts \vhich would prove not only that 
the organism acts on a clearly defined plan, but also 
that it is able to modify it in some degree, i.e., to 
adapt it to the needs imposed by the ever-changing 
external environment. 
Everyone knows that the frog species repair 
\vithout difficulty serious losses in their organisnl. 
"The tail, the legs, even the eyes of tritons gro\v 
again alnlost as often as they are removed. I have 
seen," adds M. Delbæuf, \vhom we quote, "a young 
axolotl, five centimtères in length, \vhich I carefully 
reared, repair terrible losses. I had him from his I 
babyhood, and fed hin) for a long time on spNij;e- UN 
laurels; he throve visibly. One day I caught a 
chub, and had the unlucky idea of giving it as a 
cOlnpanion to the 11exican salamander. What a 
painful surprise I had the next morning! There was 
nothing left on the salamander but its head, one claw, 
and half the body; the \vhole hinder part-tail, hind 
cla'ws and the other front cla'w had been devoured by 
the ferocious chub. I will not say that my axolotl was 
none the \vorse ; but it is certain that after sorne 
Inonths his body was completely repaired and no 
trace of the accident \vas to be seen." * 
To anyone who knows the number of bones in the 
limb of a salalnander and the complicated arrange- 
ll1ent of all these parts \vhich grow again, identically 


* J. Delbæuf: La AfatÙ'.re brule ct la lIfatiére vivallte, p. 122. 
(F. Alcan, Paris). 



rIlE F\ILLRE OF 'IECIL\
ICS I'" BIOLOGY 1
7 


as before, this fact ,viII appear simply marvellous, 
and mechanism cannot explain it. All the phenomena 
of instinct, all the facts of mimetism, COndeIl1 n 
the old hypothesis of Descartes, \\ hich considered 
anin1als to be mere machines, as automata similar to 
those \vhich man can construct. 

lodern Physiology, as we have seen, tdkes another 
vie\\". All experiments prove the mechanist stand- 
point inadequate; it does not, and never will, resolve 
the problem of Life, since \\"e already are a \\"are of 
facts completely inconsistent with it. 
It \vould be superfluous, for our purpose, to 
advance a general theory of the living being in 
relation to the various and n1ultiplied organislns 
which exist in nature. From this \vhole discussion 
we deduct only these two points: 
Every living creature implies a Force distinct from 
l\Iatter, a Force unextended, simple, invisible. 
\Ve cannot see this Force but every day \\c 
ascertain its effects, and, so far as our purely scientific 
deductions go, it is the same Force which acts on the 
material part of the living being to organize it, to 
guide it according to a plan laid down beforehand, to 
n1aintain it in equilibrium in the midst of exterior 
physico-cheo1ical forces, and to preser\ e it from their 
action as long as possible. 
\Vhere is this Force located? In our Space or in 
another? I-Io\v does it act on :\Iatter? \ Vho 
has assigned to it the course it has to follow and the 
plan which it displays every mon1ent before our 
eyes ? 
Such questions \\'e shall approach in the follo\ving 
chapters, after we have elucidated that of the human 
soul-the question that is to us of the highest and 
most fundamental interest. 



CHAPTER Xl 


THE SOUL 


THE existence of.a certain t, Myself" is doubted only 
by those who deny evidence. 
For idealists (( l\1yself" is the true and sole reality, 
their system, as we have shown, is quite \vrong, but 
we have not to oppose then1 in this particular point. 
The n1aterial or positivis.t objection is n10re serious; 
for those who only admIt the exstence of J\fatter, a 
spiritual self could not exist, and in fact they deny 
that it does in our sense. 
There exist, they tell us, sensations \vhich, added 
successively to each other during a man's life give 
him the impression of continuity: but the idea of a 
personal self is a mere illusion. Sensation and 
thought are J.\tlatter, nothing but Matter. But 
material substance is essentially multiple and dis- 
continuous, which sensation is not. * The objection 
is really final; it has not escaped the notice of the 
modern positivists, and we will see how they have 
tried to turn the difficulty. 
"There exist in nature only material phenomena," 
they assert, "but we look at them no\v from outside, 
now from within; in the latter case we call them 
sensations, states of consciousness." 
"On the other hand, it is clear that all the sen- 
sations spread over the Universe cannot directly 
affect us, only those most intimately connected \vith 


* That is, when considered subjectively within ourselves. 
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ollr cerebral substance; and as in the cxpcrinlent of 
Sclvart's cog-wheel one co
 \"ould not convey a 
sound to us, so it requires a great number of sen- 
sationc; to produce the phtl/01Jltl/OI/ of sensation." 
To sum up: according to this theory every 
sensation should be regarded ac; a total of minute 
clements of consciousness, too faint to be perceived 
separately, and it is by a kind of to.!.!!!i sation, or 
physical synthesis, that they unite and give us the 
illusion of 
tyself. 
Such, presented in its most lucid and specious 
form, is the principal argument of those who see 
nothing in the world but matt
r. Such reasoning of 
course destroys all belief in the human soul as a 
spiritual entity. 
If indeed every molecule of my brain is a centre of 
thoughts, a nlaterial phenomena seen from \vithin, if 
all these minute thought-sensations unite to give me 
the illusion that I exist, distinct from all material 
particles, Iny soul is an idle hypothesis, and the 
advance of science will finally eliminate from reality 
this mysterious entity invented by ignorant 
people. 
The objection here presented scientifically we find 
in a vague \vay possessing II the man in the street:' 
he cannot express it precisely, but this is what he is 
apt, practically, to think: 
U Since I see nothing beyond material bodies, since 
my o\vn body is but matter, a combination of ele- 
ments destined to perish, since it is my body that 
feels physical pain, and since all my thoughts, 
according to the text-books of physiology given to 
our students, are nothing but transfornled sensations, 
the soul-which I do not see-cannot exist; when 
my body is dissolved, nothing will be left but dis- 
persed particles of matter. Death is therefore the 
end of all." 
Physical science, as we have seen, at the present 
moment shows up :\Iaterialism in a most unfavourable 
I 
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light. l\Iechanical Inotiol1 is powerless to explain 
the construction of the Universe; and if we admit 
nothing but what we can see we shall never succeed 
in explaining anything whatever. 
There are however forces which we do not see, 
which we never shall see, and it is even 1110re than 
probable that Inany of theln are not situated in our 
Space; such are the molecules of our body-they 
exist, but we cannot say to what Space they 
belong. 
Further, were a whole series of forces located in a 
Space of four dirnensions, we are certain that they 
must ev
r escape our direct investigation, being be- 
yond the sphere of our sensibility, and utterly in- 
visible, so long as our bodies retain their present 
constitution. 
There remains a last hypothesis which we must 
consider, if it is not too absurd. Could we not 
conceive in the created world the existence of forces 
located in no sphere; in other words, is a place 
absolutely required for a Force or Substance? 
If such a conception is not contradictory, it is 
possible, and we must record it for the benefit of all 
religions that teach the existence of Substances 
independently of th
 
Iatter of our Space, which 
cannot come within the range of our senses: God, 
pure spirits, good and bad angels. 
A rigorous examination of the facts dealt \vith by 
Psychology will enable to approach all these 
problems usefully. 
Multiple and complex phenomena occur within us, 
which we have so far designated under the general 
term states of consciousness; it is now time to be 
precise, and not to confuse under one nal11e entirely 
different things. 
Let us begin with the study of sensation. It is 
undoubtedly a purely interior phenomenon; no one 
denies that, though physiologists have described its 
exterior conditions. 
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For a prirnary sensation* to cxi
t, an 
xciting 
cause is needed, conling from outside and transmitted 
to the brain by the nervous fibres. 
Until we ha\'e further information, \\"C \vill adnlit 
that there occurs in our bodr a sort of molecular 
di'tturbancc, which propagate<; it')cJf like heat in 
organic substances.t 
By an always indentical path for a given scn
e, 
the vibration reaches a cell in the brain; there it 
produces phenomena, still mechanical, what \\"C call 
ÙII/,ressiolls: then we fi'cl. 
Take an exatnple. If you prick your hand \\'ith a 
needle what happens? A phenomenon sinlilar to 
what happens if you thro\v down the first of a row of 
dominoes placed vertically at a little distance from 
one another; thc whole row is shaken, and an 
instant later the last one will fall. 
In the sanle way, the shock imparted to the 
extreolity of the nerve touched by the point is 
transmitted with a calculable speed, and mechanically, 
step by step, to the opposite extremity. But here 
begins another phenomenon irreducible to molecular 
lTIotion. ... \s soon as the last cell is touched and 
vibrates in its turn, you feel nothing resembling a 
shock, but something \vhich \ve call a se1lsatio1t of 
pa 1 n. 
Such, reduced to its greatest simplicity, is this 
nlysterious phenomenon of sensation. \Ve could 
discuss indefinitely the nature of the nervous influx, 
make it depend upon an unkno\vn vital action; the 


* \\Y e say þrimary sensation, since in the phenomena of 
memory and hallucination the sensation still exists, but doe!'; 
not correspond to any external obJect; the phenomenon works 
the wrong way, and it may happen that the secondary 
sensation is objective. 
t The study of the nervous current shows, in fact, that we 
know nothing ot the mechanism of sensation. Perhaps it 
cannot be represented mechanically, but the following 
demonstration loses nothing of its value. 
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course described will remain ullchd.nged in its l11ain 
lines, whether the nervous extremity first affected be 
caIled optical, acoustic, or olfactory; in every case 
there will be a mechanical excitation at the base, and 
on arrival at the other extremity the vibration of a 
cell, then, finally, sensation. 
I ask once more, how could two facts so dissimilar 
be red uced to a common measure ? We shall be 
told that the one is a mechanical phenomenon which 
\ve see from without; the other a psychological 
phenomenon, not essentially different from the first, 
but seen from inside. 
Very well; but \ve cannot pay our debts with 
words; that kind of money is not current, as we have 
so often seen, in the Kingdom of Metaphysics. 
To consider a cell a "physiological entity" is 
quite legitimate; but it is equally so to penetrate 
more deeply into the question. 
For the chemist a cell is an extremely complex 
being, an individuality composed of a great number 
of atoms, and since every atom is itself a compound, 
\ve shall not pass the limits of probability in 
admitting that every cell contains some billions of 
distinct corpuscles. 
From the standpoint of molecular Physics, no 
distinction exists between the protoplasm and the 
cell nucleus. The \vhole n1ay be compared to an 
army of \vhich the soldiers are disposed in groups 
more or less compact, or rather to a stel1ar cluster 
formed of myriads of suns round which revolve 
distinct planets. 
No\v to what element are we to relate sensation, 
this fatTIous phenomenon which we perceive psycho- 
logically, that is to say backwards, according to the 
positive doctrine? The sensation appears to be 
simple, while the receiver is multiple. 
The question is badly expressed, the champions of 
illusion will reply: all the elements feel at the same 
time, and al1 these minute states of consciousness- 
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j,t. sensations-group thclllselves so as to Inakc you 
believe that they are one: but this unity is Inerely 
factitious. 
Let us admit that for a Inonlcnt; cach of these 
billions of particles will then experience its modi- 
fication under the fornl of an interior phenomenon, 
and all thcse elenlcnts will group themseh'es together 
in order to achieve one "'hole. 
But then you must explain the mechanism of such 
an operation. Each part ide is distinct frol11 its 
neighbour; from the spatial point of vie\v \ve have 
seen that it may be in relation to those surrounding 
it, but of what kind is the communication between 
them? \\"e do not kno\v ; in any case we are certain 
that the forces of one do not pass into those of 
another. 
\\"e are renlinded, however, that the modification 
of one of the particles produces that of its neighbour, 
and so on. That i5 beyond doubt, but if the rnodi- 
fication, \\
e repeat, affects the first and calls forth a 
Inodification in the second, the t\\ 0 modifications do 
1I0t change places. The state of each rernains quite 
distinct: nothing which belongs to the first subject 
passes into the second. Since no particle goes out 
of itself or transfers anything to its neighbour, the 
famous sensitive phenomenon, \vhich is the point 
und
r discussion, could not form a united \vhole. It 
is no use for us to think that 'it'e, by contact with our 
our neighbours, could form a united whole of all 
our pains and our sensations. And this illustration 
is quite inadequate; we should rather compare the 
sum of our sensitive particles to a thousand million 
solar systems, with their plancts revolving round 
centres placed, in relation to their size, at enormous 
distances. 
As to the mechanisln of H totalised s
nsations," 
we might as \veIl try to grasp, by the medium of 
ether, the sensations of the possible inhabitants of 
the various planets of our system II totalised 'J with 
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those of the hypothetical beings who in habit the 
worlds that revolve round the far-off suns of the 
Milky Way. 
Thus to "totalise" sensations, which are essentially 
simple and indivisible, to produce one resulting 
sensation, is really to express a proposition which 
contains nothing but words without any meaning. 
On the whole, I would a hundred times prefer the 
old physiological theory, according to \vhich all the 
nervous centres end in a sellsorÙoJZ C011l1JUtlle, a kind 
of receptacle for all our impressions; yet even the 
philosophers of the period \vhen this theory was held 
sa\v that it did not elucidate the problem but merely 
put the difficulty further back. 
Since the sensation requires a subject to receive it, 
and since this subject cannot be conceived as formed 
of various parts it must be indivisible. Now there 
is no middle term between the nlultiple and the 
I simple; the subject of the sensation is therefore 
neces arily simp1e. And since, moreover, the sens- 
ation varies, either in kind or intensity, we are 
obliged to consider it as an accident-and an acci- 
dent supposes a substance. 
There are therefore substances able to perceive 
their own modifications, and being silnple these 
substances are unextended. 
If then by our hypothesis each cell is in connection 
with a nerve-termination \vhich receives the ilTI- 
pression, we must admit at that receiving-station the 
existence of a silnple unextended substance, qf areal 
conscious force that perceives the vibratory condition 
pëëü1iåftO'êåch cell, a condition deternlined by ex- 
ternal actions. 
This simple, conscious, unextended force is what 
psychologists call the Soul; we should then have al) 
many souls as cells, and the problem appears in the 
sanle terms as before. \\1 e have not made a step 
fOr\vard, and no'\' \ve ITIUst imagine a ne\v soul 
centralizing the sensations of the first various souls, 
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in order to explain that we have the very real faculty 
of perceiving and centralizing all sensations by re- 
ferring them to the same subject. 
For thi
 reason Descartes, di..;carùing as absurd this 
notion of n1ultiple souls in the brain, had the idea that 
the soul, simple, unextendcd, and indivisible, is con- 
fined in a limited portion of the encephalic matter: 
the pineal gland. 
But Physiology has not agreed \vith the famous 
philosopher, and we no\v kno\v that the sensitive 
nerves meet neither in the pineal gland nor at any 
other common point. 
There is, properly speaking, no special receptacle; 
the terminations of the sensitive, as well as of the 
nlotor, nerves are distributed through the whole of 
the cerebral mass, and though each sense or organ 
possesses receivers separately located, it seems very 
probable that ways of con1munication unite them, a 
kind of telegraphic system that sets multiple ,vires 
in motion, each making its appeal, so soon as one 
sensitive apparatus is affected. 
Now wc must consider it a" a fact proved by 
experiencc that we arc aware of a 
en
ation, \\'hat- 
ever portion of the cerebral Inatter nlay be affected. 
Objectivel)', that is to say outside of myself, or even 
in my body inasmuch as it is material, whcn a 
vibration takes place the cells resound in unison with 
the exterior, like the chords of a piano, and at once, 
if the instrument is in good condition, I am conscious 
of a sensation. Now, \vhatever be the particular 
point affected in my brain, the sensation is communi- 
cated to the same subject, i.e. 11 Iyself; the soul is 
therefore at the sanle time in contact \vith each 
sensitive centre-a phenomenon to \vhich n1aterial 
5ubstance has not accustomed us. 
The number of relations ".hich a material particle 
can pos
ess with other particles of the same nature is 
extremely limited. Action at a distance docs not 
exist; to enter into relation \vith, i.e., to exercise its 
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action on, a multiplicity of objects, a material particle 
must change its place, and we say then that there is 
motion, which involves a concatenation of causes and 
effects: consequently, succession. 
This is not 'what the soul does in the act of 
sensation, since our consciousness can enter into 
SÙIl ulta 11 co ltS relations with many cerebral cells 
materially distinct from each other. 
We can smeJl a perfume, hear the synlphony of an 
orchestra, distinguish the instruments and the mu- 
sicians, beat time with our foot, chase away a fly that 
teases us, all at the same time; we can experience 
the corresponding sensations, can ce1ltralist thenl, al- 
though the impressions are dispersed over the 
cerebral matter; and, once more, all this cannot 
take place except through the extraordinary power 
which my soul possesses to enter sinlultaneously- 
and not successively-into contact with particles of 
matter spread over a wide extent. 
Such a Force, which can exert its action con- 
trary to the laws of our Space and our nlaterial 
Mechanics, a Force totally unlike material energy 
necessarily involves a different nature; such a 
principle v,re call i1Jl1JlGteria/. 
T'his distinction bet\\?een the inl1naterial and the 
11lateriaI, which is the necessary result of the analysis 
of the phenomena of the Universe, \vhich is rooted 
in the essence of the substances accessible to our 
understanding, is the reef against which all nlonist 
philosophies, \vith whatever names they deck thern- 
selves, must strike. 
And now, before \ve continue the enunleration of 
the prerogatives \vhich the hunlan soul enjoys, let us 
glance at the sun1 of the energies which the study 
of nature reveals. A marvellous plan is unrolled 
before us. 
,\ t the 10\\Test stage of Being is IVlatter Sl1 bject to 
the la\\?s of Space and Tirne. The natura] philoso- 
pher endeavoured to endow the ultin1atc l11aterial 
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particle with an incol11prehensiblc property-intrtia; 
a purely negative quality which the di')regard of 
Scholastic l)hilosophy imposed as a scientific dogma, 
quite intangible. 
Unwillingly, perhaps unconsciously, the nc\V 
Physics ha\'c returned to the itlln10rtal teaching of 
.-\lbert the Great and 51. Thomas. 
Being is essentially active; all activity involves 
change, i.t., Inotion; every tnution requires a starting- 
point-an origin-and an ain1, a term to which it 
tends. The characteri"tic of 
Iatter, of Being in its 
lo\vest state of activity, is therefore not essential 
ilnpotence or negation of all activity, but the fact 
that this activity, tending towards a determined end, 
will never change its direction of itself; it goes to its 
end by the sinlplest means, we n1ight say by the 
shortest way; in a \vord, inorganic nature, alwa)'s 
and everywhere. acts according to &I the principle of 
the least action." 
\ Vhy ? \ Vho has ilnposed such a la \\. on ':\[atter? 
Certainly not you or I, and to say" it is a la\v of 

 ature " is to give no answer at all. 
ince of itself it 
performs such a feat which fills the most learned men 
of science with admiration, but which at the same 
tinle puzzles and irritates theln. 
Let us listen to 1\lonso II. Poincaré on this 
point: 
u The Inere statel11ent of the principle of least 
action offends the l11ind. .t\ material molecule, in 
order to pass from one point to another, exempt froln 
the action of any force, but compelled to move on a 
surface will take the geodetical line, i.e. the shortest 
route. I t seems to know the desired point, to foresee 
the time it will take to reach it by following such or 
such a way, and then to choose the most convenient. 
The statement gives the idea of its being anilnated 
and free. Obviously it \\"ould be better to substitute 
another that offend c; one I
ss, a nd which, as the 
philosophers \'0 ( )uld express it, would not SCC01 
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to put final causes In the place of efficient 
causes."* 
Why does such a staternent offend certain minds? 
Clearly, because \ve nlust choose between two 
explanations: either to endow Matter with profound 
consciousness and true freedonl, which is grotesque; 
or to affirm that a Supreme Power has arranged all 
according to a definite design, imposing laws on 
creation in view of an end to be reached; that is 
Science itself leading us to God in the most unex- 
pected way. 
No, the material molecule is not free, nor animated, 
nor intelligent, but it is bound by necessity; it acts 
as it does, because an Intelligence has thought for it 
and imposed His will upon it. 
When God had created the 1\1atter of \vhich the 
Universe is made, when He had animated it with the 
vibrations of ether, and when after all condensation 
the dry land appeared, " God," Moses tells us, "sa\v 
that it was good "-that is, in accordance with His 
will; Matter obeyed, tended towards its aill1, which 
consists in stable equilibrium by the law of the least 
action. 
Optical mechanics, molecular activity, thermo- 
dynamics, all these are part of the grand scheme in 
\vhich the harmonies of Providence are displayed 
before the eyes of the analyist who knows how to 
see. 
But the \vonderful laws which govern I\iatter 
perhaps nowhere appear more marvellous than in 
the mysterious world of the atom. 
In uniting thernselves to form crystals, the ultimate 
particles of Matter display an ingenuity which more 
than one scientist might envy. Each atom nlakes 
use of everything within its reach to realize the 
maximum of stability and to resist destruction. Such 


* H. Poincaré: La Sdena tt l' H)'þotht'-se, p. 154. (Flam- 
marion, Paris). 
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a crystal, too fragile to maintain itself in the shape 
assumed, as that of the Christianite for example, 
begins by grouping several individuals: columns 
gath
r together at right angles in the three: dinlen- 
sions of Space; the solidity ic; still insufficient; to 
strengthen the interior angles our columns thicken, 
solder their extretnities, and soon the whole structure 
takes the form of a twelve-sided solid. \Ve find the 
same mechanism in the diamond, which acts as if it 
\vas conscious of its fragility. 
And these are not isolated cases; all crystal 
groupings arc subject to similar rules. I n this 
inorganic kingdom, where the microscope reveals 
facts that disconcert the positivist, it often happens 
that the individual particles help each other: onc 
n1ay meet with associations of the most heterogen
ous 
substances, but always to the better securing of the 
forms \vhich may be tcrmed " best. 1I 
" I f such clever co[nbinations," says :\Ions. .l\. de \ 
Lapparent, "instead of taking place in the nlineral l 
world, "'ere to be found, like the facts of mirTIetisrn, 
in thc organic kingdom, therc would no doubt be 
followers of Darwin who would find the explanation 
in the la\v of the survival of the fittest, transmitting 
by heredity the qualities which have gained theln 
the victor}'. But here, whcre \\'c are dealing with 
crystals, who could talk of instinct, or survival, or 
heredity? Ho\v then can we refuse to see in this the 
intervention of that Law-giver, \Vho secures to each 
species the best conditions of resistance by the 
, principle of the least action,' and even permits each 
to acquire, through the wonderful adaptability with 
which it is endo\ved, a rTIuch grcater stability than its 
proper nature appears to allow."* 
Let us make a step forward and cross another 
boundary: here appears a life of which the mineral 


* A. de Lapparent: Sdtllc
 el Aþ()!oi{lliqlll', p. 154. Conf. de 
1905, (Bloud et Cie, Paris), 
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existence gave but a feeble image. New forces have 
arisen, invisible no doubt to hurnan sight, but none 
the less real. In the vegetable world the individ- 
uality becomes clearer, a special energy take') 
possession of l\Iatter, transforms it into another 
substance, delivers it from the laws of inorganic 
rnatter, raises it in the scale of being. There also 
we shan ascertain the existence of a direction, of a 
tendency, of means \vonderfully adapted to an end. 
Unity is evident beyond dispute, but how fragile is 
the structure; if each individual struggles for life, it 
is chiefly for the preservation of the species. The 
individual matters but little, since it possesses the 
faculty of perpetuating itself in its descendants. 
The Newtonian attraction no longer works here, 
but by wise Inanæuvres the seed attracts the ponen, 
the germs multiply, and Nature exhausts herself in a 
vast and unlimited prodigality: a marvellous instinct, 
the precursor of \vonders still more sublime. 
U And the earth brought forth the green herb, and 
such as yieldeth seed according to its kind, and the 
tree that beareth fruit, having seed each one accord- 
ing to its kind. And God saw that it was good."*' 
From the simple organic cen to the 1110st highly 
organised v_egetable, it seems that an imnlaterial 
principle rules the life, which strives to shelter the 
material substance from the physico-chemical forces 
around it, \vhich directs that same matter to the end 
l11arked out for it by the Creator; but these are, as it 
were, but the first stammerings of a ne\v force, of a 
realised antinomy in the material substance. 
The plant struggles in a medium which comes to 
it, which nature imposes on it; its reactions are 
therefore necessarily linlited. Altogether different 
is the anJmal, \vhich no\v appears on the scene. 
The internal force \vhich directs it is _capable of a 
certain knowledge;- of an inferior kind no doubt, but 


* Genesis i. 12, 
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enuugh to allow it to attain its end L} the nlu
t 
various l11eans. I n the centre of its being Nature 
reflects the beauty of her form.;, the cnchantnlent of 
her infinitely varied splendours. 
The5e mobile creatures \vith thcir nlanifold fornls, 
these sensitive organisll1s which an extraordinary 
flexibility accommodates to all surroundings, \\'hithcr 
arc the}" going? \\Yhat do they seck? The)' do not 
know. 'l"here is no need for thcln to inquire what 
their aÍ1n Inay bc. lIas not God endowcd theln with 
that mysterious force of instinct, a thousand times 
more able than our n10st refined intelligence? 
Read again the suggestive pages of our most recent 
entomologists, and YOll \\.ill be litcrally stupefied. 
The insect recites a lesson it has learned; and that 
lesson, though it does not know its meaning, it trans- 
mits to its posterity without omitting a single phrase. 
God had said: cc Let the earth bring forth the 
li\'ing creature in it') kind," and it ,vas so, and God 
sa\v that it ,vas good, for all, plants and anilnals, 
have obeyed the divine la,v, which is the Truth, all 
have gone without pause along the appointed road, 
and that is why, although they know not God, nor 
I-lis divine designs as they go towards their final aim. 
the}" have praised the Lord Almighty, the Creator of 
heaven and earth, as Daniel tells us in one of the 
most \\'onderful canticles in the Bible:" 
cc 0 ye heavens, bless the Lord: praise and exalt 
IIim above all for ever. 
o all ye things that spring up in the earth, bles') 
the Lord: praise and exalt Him above all for ever. 
o ye whales, and all that move in the waters, bless 
the LOt d : praise and exalt Him above all for ever. 
o all ye fo,vls of the air, bless the Lord: praise 
and exalt Him above all for ever. 
o all ye beasts and cattle, bless the Lord: praise 
and exalt Him above all for ever." 


it Daniel iii. 59, 76, 79, 80, 81. 
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Tnus, to sum up the conclusions we reached in the 
last chapter, \ve can affirm that every sensation 
requires a sirnple subject, t'.e. a subject not composed 
of parts, like extended or material bodies, but 
possessing an essential, not a factitious, unity. 
None the less, the operations of such a subject are 
connected with 11atter. There is no sensation apart 
from a physiological mechanism, without the pro- 
duction of a movement in the brain; even in the 
phenomenon of memory there is the recall of an 
experienced sensation; the physiological inlage, 
though not corresponding to any present external 
phenomenon, exists none the less in the cerebral 
cells under a material form; that is beyond doubt, 
as all Physiology proves. 
\Vhence it follows logically, without desiring to 
enter into the disputes of the various schools, we are 
entitled to ask if such a subject, thus depending upon 
Matter for its operations, can subsist without it and 
apart from it; that is, if it is a Substance. 
Since I feel, I have a soul; that is agreed; but I 
have at the same time a material body: the human 
1Jfyselj is therefore composed of two things, and yet I 
am conscious that these two are so closely united 
that I am one subject, and from this alliance, \vhich 
closely resembles what chemists call a combination, 
results the Self of which I have an extremely clear 
conception. 
N ow, if the exercise of the sensitive faculty implies 
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cln uperation comlnon tu Lody and soul, I I1lUst ask 
what will happen, in relation to this fact, at the 
1110mcnt of death. 
\Vithout laying down any po.;;tulate as to th
 
rnechani.:;m of thi.;; union, or nlore correctly thic; 
fusion, of soul and body, e)..pericncc tells me that the 
rnaterial particles of my body arc agglomerated only 
for a moment. 'fo-day they are under the control of 
Iny soul; to-morro\v they \vill re-enter the whole 
nlass of material forces that conlpose the U nivcrse, 
and be scattered tu the four winds of heaven. And 
what \\'ill the soul bCC0111e? I f its nature is rnerely 
sensitive, i.e. if sensation alone is its object and its 
end, it is evident that it \\'ould no longer hayc the 
p wer to act. 
From the monlent of Iny death, my soul losing all 

act with Iny body, unable to animate and guide 
it, since it exists no longer and its particles are 
di
persed, an sensitive consciousness must \'anish; 
the energy of my soul will be entirely unavailable, its 
condition negative and incomprehensible. 
Some philosophers \vill insist that since the soul 
is inlmaterial, simple, and indivisible, it cannot be 
annihilated.,To this \ve Inay answer that it matters 
little to us \\r-hcther that is the case, if consciousness 
and memory vanish, if the principle of perception 
perceives no longer and feels neither pleasure nor 
pain, if nothing really exists any more for it, and if, 
an unconscious particle of the Universe, it merely 
adds one more to the myriads of electrons that 
compose matter. If such were the case, would not 
the most suitable definition of the soul be that 
which \ve have given of the material particle- 
an unconscious support of energy, a simple frag- 
lnent of ether? 
I n such a theory there remains a vast field for 
hypothesis, the principles on \vhich it is based are 
extremely questionable; the philosophy of Spirit 
must offer us something better than that. 
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...1\1] difficulty ,,'ould, in fact, disappear if \ve could 
prove that the human soul, though intirnately united 
to the body, does not depend on it for existence, in 
order to live its own life, i.e. in order to be a true 
Substance. I n order to do this, it \vill be enough to 
analyse certain phenomena \vhich are joined to our 
sensations and go so far beyond thenl that it is 
i01possible to reduce both to a common measure. 
Our soul is not only capable of feeling, but of 
thinking also; a distinction upon which philosophers 
could never insist sufficiently; let us try to define it. 
To feel is to receive an impression, to be affected 
by a cause. To Jhillk is to compare, to judge, to 
general ise. 
Let us take some examples. Here is a rose and 
a pink; you smell thelll one after the other. The 
odour of the one is not that of the other; the two 
flowers produce two effects on you, which you do not 
confuse. You perceive the difference? Perfectly. 
Now \vhen you say that you state the result of an 
act which I defy you to reduce to sensation. 
If you insist on saying that this act \vhich I qualify 
as judgment is in fact only a sensation, I ask you 
(.(.'hick sensation-the perfume of the rose or the 
pink? N either, because to compare you need two 
terms. If you say, on the contrary, that the 
perception is that of the two scents simultaneously, 
you have only a resulting sensation; and also you 
will distinguish the two scents simultaneously. If you 
think that they are really one, you have but a single 
sensation, and the question remains where we began. 
It is impossible therefore to reduce the perception 
of a distinction to the phenomenon of a sensation. 
To judge, or to compare, certainly combines the 
two, but it is a fresh act \vhich cannot be confounded 
with them. 
Another example. ", at is 
 triangl ? You will 
answer that it is a figure enclosed wi thin three 
intersecting straight lines. 
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By \vhat sensations have you drrived at this 
definition? Study the \vords of it, and you will see 
that everyone of thenl is the result of a dctcnnined 
and concrete sensation; but this is not the case with 
the idea you attach to it. 
I-Iow, for instance, have you conceived the idea of 
a straight line? 'Y. ou hav
 seen a thrcad, or a ruler, 
but you know these arc not straight lines. A line 
has neither breadth nor thickness: t\\"O further 
notions, \\'hich you have been obliged tu abstra,"t 
fron1 the nlcre sensation. B,' what sensible 
perception could you drrive at this "extraordinary and 
esscntially abstract thing-a thing without breadth 
or thickness-the straight line ? You have never 
n1et w'ith straight lines in 
 a ture; by what faculty 
can you conceive an entity \vhich does not exist? 
\Vhcn the geometrician traces figures, he kno\vs 
quite well that they are inaccurate; it is impossible 
to represent graphically the idea of a circuo1ference, 
of a polqron, of a right anglc, and yet we reason 
about tl1esc figures, and these reasonings express 
truths, relations of metrical order, available at least 
for our Spacc, and grounded un reason. All 
Geometry is based on abstract ideas, not on 
concrete sensations. 
The idea is then the product of a particular action 
of my mind, exercbing itself, by means of a special 
faculty, on sensible data. Objects only give us 
particular sensations, perceived to be such as they are 
by our sensibility. 
The faculty gt
 'ra/isillg is absolutely different: 
\vithout it, it is impossible to grasp the ideas of being, 
uf cause, of effect, of succession, of infinity. All these 
transcèndental notions could obviously be called fortlt 
by n1eans of a sensation, but not one could ever be 
ÙllagÙzed; they contain something beyond the reach 
of our senses; since therefore I conceive theIn and 
distinguish them fron1 what is not themselves, these 
notions have been beC)towed on me by another faculty 
K 
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than that of sensation. And name this faculty how 
you vdll, it will exist none the less. 
I t is irnpossible to conceive of language 
reasoning and thought: all our verbs 
relations of universal order, i,e. applicable 
subject. 
Here is another marvel which cannot be explained 
by sensation: my soul possesses the faculty of 
perceiving itself: \vh n I say" I," I think of 1Jlyse/f. 
Analyse this sinlple phrase, and you \vill agree that 
here is a baffling, though real, mental act, which 
forces itself on me with evidence that is beyond all 
question. It is an act which expresses the fact that 
the subject and the object of the verb are one and 
the same thing; such an act is termed iJ/l1Jlantllt, i.e. 
it remains in the snbject, which is at the Sal1le tÙlle 
cause and effect. The soul is the cause, the thought 
is the effect, the modification produced by the soul by 
which it conceives itself, which is, as philosophers 
express it, a sort of intuition of itsel(* 
Similarly, the soul apprehends another faculty in 
itself: the Will. \Vhen" I IU'l!l this, and not that," I 
feel that my soul exercises a faculty that has nothing 
to do \vith sensation. I wiIl, for instance, sonle 
pleasure; this latter, I do not deny, can be a 
sensation, but the act is quite a different thing. 
Consequently, phenomena of uNderstanding exist, 
in so far as the intelligence perceives the universal, 
exercises its action upon ideas, comprehends itself, 
realises itself: while phenomena of will are perceived 
intuitively by the soul, with regard to acts which do 
not depend on sensations, \vhich even go beyond 


\vithout 
express 
to any 


* We say "a sort of intuition" to make the meaning 
clearer. Pure ill tuition of our soul could not exist in this life. 
\Ve are conscious of our soul, but we do not see it; similarly, 
we arrive at the knowledge of God by His works, but we do not 
see Him, we have no intuition (ill/ueri, to heholrl) of Him. On 
the contrary, we have intuition of sensible objects, and intuition 
of certain phenomena of intelligence and ",ill. 
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thein, which havc no COn11l10n nleasurc with perceptiun 
and sensible intuition, which consequently, by reason 
of their nd.ture, do not need the action of the body. 
I f then thC5C operations are proper to the soul, a
 , 
far as it is Ünlllaterial, thc soul dues not rcquire J 

Iattcr in order to perfonn theln; it can act without, 
and docs not depend UpOll, 'latter; it can exist by 
itself, and i
 ,S.Q!1
cql
ly 
Substancc. \nd that is 
what \ve had to dCll1onstratc. 
The dissolution of the body ougl:t not then to 
influence the soul; at death the soul, though 
cparated 
from the body, pcrsi
ts in its own exi5tcnce; no 
crcated force could annihilate it, any more than a 
created force could annihilate a particle of f\Icltter; 
whence \\'C Inust conclude that the hUlnan soul k 
ilJlIl1ortal. 
Thus, this pr;vilcge of inlInortality, of persistence 
after its separation fronl the body, is owing, let us 
mark ,veIl, not to the fact that the soul is nlcrely 
ilnmatericll. but to the fact that it is a Substance, that 
it can exist by itself. I t is endowed not only with 
the faculty of sensation, but also with tho
e of 
thought and \\ ill. Such a Substance goes far beyond 
the inlmaterial anù is termed sPiritual. 
This distinction \\pas altogether necessary in order 
to dcfine the mpaning of the words.'" And yet in 
this life the soul does not exist as pure spirit, but as 
a spirit united to l\Iatter; Spirit and :\latter so 
interpenetrate each other as to produce the hUt11an 
conlpound in which l\Iattcr, raised to the degree of 
Life, reechoes its principle of Life from the Spirit that 
animates it. 
The essence of the soul i::; not then what ml)'}t 
people think it to be, repeating an old doctrine of 
Descartes who did not, we nlay ren1ark in lJas
il1g, bec 
altogether clearly on all these quc
tions. 


"* cr. on this ql1c,,>lion: Batmès, Phil. Þ-"wd. (Book II. 
Ch.lp. 11. 
 o. 15.) 
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The soul is not bound to exercise all its faculties at 
once, it can not only think, but also feel and will. It 
can even sometimes exercise none of them, but it 
exists none the less, without our being conscious of 
it, as the animating principle of the body to which it 
is united. 
Even when all our intellectual faculties are in 
abeyance, the soul is there, watching unceasingly 
over the body. Even in the case of the insane and 
feeble-minded the soul \vhich animates the body 
forbids us to affirn1 that these are not human. 
Some anti-materialistic philosophers, while accept- 
ing the definition: "l\ian is an intelligence served by 
organs," altogether ignore one side of the question, 
and so disregard, belittle, and misinterpret human 
nature. The vital act depends on both soul and 
body; the same is true of sensations and certain 
sensible volitions \vhich \ve have in common with 
animals. This doctrine is the only one that explains 
why the soul has need of the senses, and consequently 
of the body, for thought, although thought is essenti- 
ally a spiritual faculty. 
Let us recall what thought (or the idea, if you 
prefer the \vord) really is. When the soul thinks, it 
does so only on concrete materials, on images supplied 
by objects. But an object is always determined; it 
is a rough fact. The idea penetrates beyond 
this, and extracts the gener..al froUl the parti ular; it 
seeks the causes hidden behind the phenomena, 
pe"rceives the substance hidden beneath the accidents, 
the very essence of Being. It is only there, starting 
from that halting-place, that it can get free from 
sensation and l\1atter. 
\Vhen the soul reasons, issues judgments, for111s 
cOll1parisons, in short, handles universal ideas, it has 
no need for matter. You do not confuse four thou- 
sand 111iIlions of vibrations of ether with a sensation; 
do not, therefore, imitate those physiologists who 
cud
el their brains to make us understand ho\v a 
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thousand separate scnsation
 go to forol one universal 
idea. One must never ha\'e reflected, nor analysed, 
to express 
uch ab..;urdities. 
.t\ I11echanical vibration is one thing, a sensation 
another, an idea yet another. You \vill now unòer- 
stand more clearly the folly and ignorance certain 
physiologists display \vhen they come and tell us that 
our intelligence is located in the frontal part of the 
cerebral lobes; one might as reasonably say that I 
think with my penholder or my inkstand. 
\nd yct 
so great is hunlan folly that one finds such assertions 
in Inany text-bookc; of Physiology put into the hands 
of our students, and you can even find educated men 
who believc them. 
But for mercy's sakc, examinc, go to the h
art of 
things; if our religious dogInas rested on such 
assertions, such monstrous ilnaginations, you may 
be sure that long ago the Church \vould have cea'\cd 
to retain an intelligent person within her bOS0I11. 
.:\s a rule, also, in studying a science, one should 
not be content with primary, or even 
cconclary, 
Inanuals ; in nlost cases one \yould run the risk of find- 
ing the science badly popularilcd, and that at second 
hand; their authors have not hesitated, in order to 
oblige a publisher, sometimes merely to make money. 
to undertake different series of such handbooks. 
'rhe author of a book on Cosmography, who has not 
studied modern l\c:;tronomy, does not hesitate to deal 
with Physiology in the same manner. During my 
career as professor I have often been obliged to place 
obviously incorrect manuals in my pupils' hands. In 
such books, Anatomy and Physiology specially 
received this off-hand treatment. That is why it is 
necessary to go to the fountain-head. 
On the precise point we are considering-the local- 
isation of intelligence-it is very rare to find in the 
great treatises on Physiology the assertions scattered 
shamelessly through II popular" manuals. I n these 
treatises YOll will find that the localic;ation of the 
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intelligence in the frontal lobes is a fact which has 
never been demonstrated. 
" The inteII igence," says l\I. 1\1 u uk, " has its centre 
cvery\vhere in the ccreb..al systeln, and no\vhere in 
particular." To be sure, after the brain cells have 
\vorked, it is the turn of the outer cel1s to be put in 
motion, and this motion is the necessary condition of 
the functioning of the intelJigence; but that does not 
alJo\v us to conclude that intelligence is an organic 
faculty. 
" ("', Again, when .Fleshig, in his discussion on the 
function'5 of the outer zone, inclines to the belief that 
there reside the centres of association, he only puts it 
forth as a hypothesis and says conditionally: "There 
tnight be here the intellectual centres and the veritable 
organs of thought. n 
To \vhich 1\1. Gley, the fanlous physiologist, 
professor at the Collège de France and at the 
17aculty of 
fedicine of Paris, replies: ""[here is 
SOine exaggeration here, for it is almost certain that 
\ve think with our whole brain; the suppression of 
one or more centres of projections nlore or less hinders 
the exercise of thought. I t is, however, probable that 
the power of control which chiefly characterises 
intelligence and wiII, resides in parts of the brain 
distinct from the sensible centres." 
Even according to Fleshig, one Il1Ust distinguish 
between the outer cerebral regions; there are what 
he calls prilnordial and backward territories. Im- 
pressions from outside cross the first before they 
reach the second, and it is only when they ha ve been 
myelinished-that is, innervated-that intelligence 
and will come into play. 
"Thus," adds 1\1. Gley, "the old aphorisol is justified: 
lVilzz"l est Ùl 'Í1l!ellectu quod prius ?IOll luera! Ùz sensu. 
The brain of an infant is, to begin with, like a blank 
sheet, on which sensible impressions are gradually 
written, \vhich only later on \vill forol [jìtY1lish would 
be more exact] the material of the various intellectuaJ 
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uperatiuns. I n this sen
c one Inight say that the 
physiology of the brain i" ..\ri"totcli
\n:' * 
Thus our "piritual conccption
, far fro 01 b'ing- 
invctlidatcd by Scicnce, arc on the contrary wonder- 
fully con finned by it. 
Let no one then tcach henceforward, in the na 111e 
of science, that the frontal lobes are the seat of 
intclligencc or thought; no, n1an think" with hie; 
wholc brain, he needs all the cerebral centres to 
provide him with the 111aterial which his intelligence 
will utilise. Such ie; the true fOrInula laid down and 
accepted by 
ll who do not desire to transgre')s the 
lilnits Ïtllpo:'1ed on Science. 
:\fetaphysics, however, can g-o further, and we 
naturally procced to ask: Urhcrt' i..: the 
oul? an 
obviously intercstins question, but one which 
in vol\'cs a crow'ò of other problenls. 
Fir:-.t of all, is it necess'lry that everything tha t 
exi
ts should OCLlIP} .\ place? Not in the least. 
Suppose that Cod had created one solitary being, 
silllple and indi\'isible, wherc \vould this bcing exist? 
X owherc, evidently; or rather, thc quc-;tion having 
no meaning does not adn1it of any ans\\'er. 
The concept of beil/g does not at all imply the 
concept of plllct:. Extent, we have seen, ilnp1ies 
nUlltiplicity and inter-relations. I n the supposed 
case there i" no multiplicity, bccau"e the bcing is, 
by hypothesis, s01itary; and no inter-relations, since 
these inlply intercours
, which could not exist where 
there \vas only one. 


* E. Cley: Ph) siologÙ, p. 1057. (J. B. Baillière et Fils, 
Paris 1910). To show more clearly the analogy between the 
Aristotelian doctrine and the conclusions of modern Physiology, 
we should compare with :\1. Cley's phrase the following passage 
of Balmès: 
'The starting-point in the School,; was this 
principle of Aristotle: Nihil 
st in il1telÜdu guod þl ius 11011 
ftlcrit ill StIlSU. \Vhence it follows that before receiving 
sensible impressions the soul is sicut IClbula rasa in qua nihil est 
sCTiþ/lf1l/
' or as \\ e should express it now-a-days, like a blank 
s 1, eet 
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Let us notice, besides, that if either multiplicity 
or relation is lacking, the question of Space does 
not arise. Space in itself is nothing; consequently 
if simple beings of material nature existed at the 
saIne time \vithout any intercourse, they would not 
be in any place. Similarly, ought we to say that a 
spirit can exist in our Space? Let us understand 
each other clearly. 
From the standpoint of Space a Force is where it 
acts: this, \vhich we have already admitted, is \vhat 
has given us the notions of place and contact. 
I n the Universe, when one molecule acts upon 
another, or on t\VO, three or four material particles 
at the sarrIe moment, we say that these molecules 
are in direct contact; but experience proves that 
the action of such a molecule is extremely limited. 
\Vhy? J do not kno\v; it is because God has so 
willed, and inlposed such a law; but \ve have seen 
that no spa tial law is necessary, all such laws are 
contingent, since we see no rarlical impossibility of 
their being otherwise. 
\ V e speak of an experimental fact being verified 
for the rough groups of material particles, although 
\ve have detnonstrated the probability that our 
concI usion is no longer a fact when we come to the 
ultirnate particles which suggest a Space of four 
dimensions. Experimentally, however, we adnlit 
that when one force acts upon another only through 
intermediate agents, they are not in contact. To 
sum up, therefore: Contact only signifies direct 
action ß' Distance signifies indirect action. 
Let us explain these propositions, and \ve shall 
arrive once more at the conclusion that a Force is 
only where it acts. But, on the other hand, since I 
know that the relations of Extent-i.e. the relations 
between substances-could be othenvise than they 
are, I couclude that a Force could act upon 
neighbouring forces-and it does that, since this is 
why they are called (I neighbouring J'; and upon 
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di'\tant forces, since these are I. distant tJ ani)' 
hecause the first force has to reach them indirectly. 
I f then we suppose a force to extend its activity, 
that is, to rnultiply its relations, we are obliged to 
acknowl
dge that it is in nlany places at once. 
It is in thi-; sense that the Catcchisn1 teaches ue; 
that "God ic; every\vhcre." 1'his docs not mean 
that God is extended in Space; a simple Being has 
no parts (no extension). But if \\ C admit that every 
being is \vhere it acts, it is clear that God, \Vho has 
gÏ\ocn existence to all things, anò actc; at the sam
 
time on all the forces of the U nivcrsc. is in all places 
sin1ultaneously. 
This question has becn dealt with by 51. Thomas 
with the hand of a n1aster: Ie God is in all things 
by giving them being, force, and po\ver of action. 
I Ie is in all places, sustaining all creation * . . ." 
and he adds: Ie I ncorporeal things do not occupy 
a place by contact, in so far as they can be 
c.,timated, but by COli tact of t1cth'ity ((.Iii tutis)." t 
Let us no\\' return to our original problem: 
\\'here is the soul? \ V e ha\'c all the elements for 
its solution. The soul, being spirit, is not, properly 
speaking, in a place; to attempt to localise it in 
the brain is philosophically meaningles:;; that for 
certain acts it makes use of the brain as a necessary 
organ, I would not deny; but there is no more 


.. Summa, lib. I. Qu. 8, a. 2. 


t In Art. I (the same Quest.) St. Thomas writes: "Since 
God is The Bein b by His essence, the created being depends 
upon Him, as the effect upon the Ciluse . . . This is so not 
only at the beginning of their existence, but so long as they 
continue in being . . . It is necessary, therefore, that so long 
as the thing created exists, God should be present in it 
according to the mode in which it possesses being. Being is 
the intimate essence of things, that which is most profoundly 
inherent in them, the real and proper substance of the created 
being; thus God is in 
11 things, and after an intimate 
manner." 
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rca
ull \\ hy it should nut extend to the nerves, 
since if the nerves act, it is under the influence of 
the life \vhich depends upon the soul. And then, 
if there is no part of the body \vithout nerves, \ve 
are coo1pelled to spread the soul over the whole 
hod y . 
All these attempts to 10ca1ise the soul are but 

tldish dreanls; \ve must go back to principles at 
once more philosophical and nlore fruitful. \Ve 
can say that the soul is in the body and every part 
of the body, though it is not in Space at an, and on 
account of its spiritual essence cannot be cOITIpel]ed 
to occupy a place; but since it acts upon the whole 
body sinlultaneously and anirnates the whole of it, 
\ve can say that it is in our body by its action; as 
\ve have seen God to be in the ., contact of activity" 
\vith all created things:-\ 
Thus all difficulties vanish \vhen we face these 
problems, not with our senses but our reason; in 
our study of Flyperspace we lTIUst be on our guard 
against exploring these regions by 111eanS of our 
sensible data; let us not be the dupes of our 
iInagination, which makes God, the soul, and 
spiritual beings, appear under extended forms, 
subtile, cloudy, and aerial.* 


* On this point Balmès observes. "By' to be in Space' 
we understand 'to be contained in Space.' St. Thomas does 
not admit this definition in relation to spiritual beings. If 
bodies, he says, are contained in things, spiritual beings, on 
the contrary, contain the things in which they are." Balmès, 
Op. cit, L. II I. Ch. xxvii, p. 197, St. Thomas is obviously 
right. Cf. St. Thomas' Treatise 011 the SOl/I, Part I, Q. 76. 
a. 8. The soul is not ill contact, except virtually, with the 
body; this contact consists in the fact that the soul is the 
form, or principle of activity, of the body which it animates. 
V. Elie Blanc: Traité de Phil. col. No. 72;. Cf, also the 
decree of the Lateran Council (1512-17) "anima est vere per 
se et essentialiter humani corporis forma." Council of Vienne 
(1317); Apostolic Letter of Pius IX to the Archbishop of 
Cologne (1857) j and Zigliara: De mente Conci/ii Vnlnfllsis! 
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l...et liS always rernenlber that the cuncept of 
Substance implies neither place, nor Space, nOI 
relation, nor anything analogou
. 
If God were to suspend instantaneously the la \\'S of 
the universe; for example, the active relations 
betwecn the \'arious material particles; the Blatter 
would exi-;t, though its cxtension would disappear; 
quantity would rcrnain though Space \\pould vanish; 
c\'cry substance would persist in being- \vith all its 
essential properties; every being \\'ould renlain as 
isolated bcfore the face of God; motion and change 
,,'ould have no more meaning, because all relation I 
is suppresscd; impenetrability itself would have no 
raison d'être; and Time, the measure of n1(}tioJ1, would 
disappear. 
\ \ïth these transcendental conceptions of place 
and Space arc connected questions of the highest 
interest from the religious standpoint. 
I t is on record that certain persons ha \'C been seen 
in Inore than one place at the same time; they 
possesseù therefore what we call the gift of lIbiquilJ' 
or bilocalioll. Let liS consider some instances in 
order to understand thc whole bearing of these 
mvsterious manifestations. 
"Sometimes it appears that only the soul of the 
subject had the privilege of bcing in II contact of 
activity II at a place far distant from the body; some- 
times that the whole being-body as \\ell as soul-was 
transported. Often the subject himself \vas unable 
to give the òetails of the miracle of which he had 
been the object. Thus 51. Paul, when transported to 
heaven in his vision, could not describe what had 
happened: II I kno\v such a man," the apostle is 
speaking of himself, U (wh
ther in the body, or out of 
the body, I know not: God knoweth): that he was 
caught up into paradi'\c, and heard secret words, 
which it is not granted to n1an to utter." * 


* 
 Cor. 
ij, 3. 4. 
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Sometimes there are phen0l11ena of vision at a 
distance and undeniable communication, as one finds 
in certain episodes of the life of St. Benedict, * St. 
l\1ary l\Iagdalen of Pazzi, and others. t 
St. Catherine Ricci, while at Prato, saw and con- 
versed with St. Philip Neri, who was in Rome.s 
l\iaria d' .A.gréda, after the five hundred bilocations 
or similar phenomena which \vere proved to have 
occurred during her life, confessed that she could not 
affirm if there had been genuine bilocation. " I 
believe it is most probable," she said, "that what 
happened is, that an angel appeared in my forn1 
in this country, preached to and catechised the 
Indians, and that the Lord showed me here, in 
meditation, what had taken place." 
"But," adds Dr. Surbled, \vriting on this question, 
(( the theologians have come to the help of Maria 
d'Agréda, and have decided that SOine of these 
presences were not representative, but physical; they 
rely on the fact that several tilnes she was conscious 
of surrounding bodies, and of the climatic variation') 
of the distant places thus visited." II 
Theoretically, we can perfectly well conceive of a 
soul acting in two places at once (" presence of 
activity"), and borrowing, by a divine effect, a body 
similar to the first. Besides, since by any hypothesis 
\ve must have recourse to a miracle, that is to a fact 
contrary to the natural law at present existing, one 
does not see why the corporeal presence could not 
be endowed with the 
ame privilege, of occupying 
several places at once (" contact of activity" again). 


* Patr. Boll. Lib" iii, p. 579. 
1- ibid. Lib. vi, p. 170. 

 Ibid. Lib. ii, p. 506. 
Dr. Surbled: Les Phenrl11/t'nfs t//lþathiqtlt's (in La Sciel1(( 
CatholÙjlfe, February, 1910). 
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The concept of Su bstcincc does not in the least 
inv01vc that of unique place. If in Ollr Universe the 
two ideas secnl in some way to depend on each 
other, that is becallse Substance is ruled by laws 
which postulate this inter-dependency, but our 
present conception of Geonletry and of Space has 
shown us that all these laws are contingent; God can 
change them as He please
 * 
I t is in this way that St. Lid\vina several times 
brought back from distant places \\'hich she visited, 
'iC,hile rtlllllÙzÙlg at hO/JU", news of accidents of which 
her body bore the trace, and which therefore proved 
her presence in both body and soul in those places. t 
This SeClTIS the only explanation of other facts 
also. It b certain that St. 
 \Iphonsus de Liguori 
one day confessed several people in his house, \\'hilc 
prcd.ching in a neighbouring church. 
 
"1'hc same saint, on Septel11bcr 21, 1774, fell into 
a quiet sleep which lasted until the next day, \vhcn 
suddenly he rang the bell. IIis servant ran in alarm tu 
ask what had happened to hitn ; fur he had been two 
days without eating or speaking: 'That may be,' 
he replied, 'but do you not kno\\ that I was \vith the 
Pope, who has just died?' Some days later it be- 
canlè known that Clement XI\? had died exactly on 


* This e
planation is also gi,.en by certain philosophers: 
II One does not see why the same body couJd not be absolutely 
speaking, in several places, if not locally, at least by its Sub- 
stance, which by its nature is not limited to any place, and can 
enter into relation with all. And if the objection is made that a 
body cannot exist out of itself, we reply that it is not out of its 
own proper essence, and that it is in different places without being 
confined by any. These considelations enable us to gain some 
idea of the Real Presence of J eSllS Christ in the Eucharist." 
ce. Elie Blane: Trans. de Philosoph. Schola
tique, nos. 67 8 , 
679. 



 .\cta. SS. I. Chap. iv, 51, 5
. 



 Patr, Boll, ix, p. 227. 
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the day and at the hour when ..l\..lphonsus had called 
his attendants to tell them of the Pontiff's death." * 
51. Veroul one day interrupted his I\1ass for an 
hour, to the great astonishlnent of the congregation; 
his body remained there, and at the same time he 
was seen to rush into a house on fire where he 
rescued a child ,vhonl he restored to the parents. t 
In the same 'way 51. Anthony of Padua paused 
during a sermon he was preaching at 1\10ntpellier, 
and at the same moment his brethren saw him and 
heard him singing in their monastic church. 
 One 
could multiply such instances, which are found by 
hundreds in the lives of the Saints, but ,ve lTIUst stop 
here. 
Once morc, all these facts could take place only 
by a change in the present la\\'s that govern uur 
spatial world, that is by a miracle; 'we shall never 
kno,v the intinlate mechanism of this phenomenon; 
but l\letageometry, especially that of Hyperspace 
\vhich we have studied, casts a new light on thes
 
extraordinary facts, and shows us that in themselves 
there is nothing absurd nor contrary to our reason. 


* IbÙI vii., p. 223. 
t Patr. Boll. vii, p. 227. 

 This fact is established by a mass of indisputable 
testimonies; it was renewed once at Limoges, in similar cir- 
cumstances, 
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THE soul being a sin1plc and indivisible spiritual 
substance ha-; no need of 
Iatter for its existence. 
The decomposition of the body cannot therefore 
affect this; the soul's life docs not end with the 
dissolution of the hun1an cornpound. 
1"his \\'e have demonstrated, but otlr thesis has 
given us no infonnation whatever a<; to the conditions 
of the future life, on the lot which a wait" our soul 
\vhcn no longer united to 
Iattcr. 1 t i<; a trcn1endous 
problen1, which has haunteò aU philosophers, all 
thinkers, al1 \\-ho ha\"e felt the void \\"hich death 
makes round 
lbout us. 
...\nd when the instinctive belief of the human race, 
in accordance with sound philosophy, clain1s for our 
soul the preogative of imrnortalitr, take special notice 
that the question is not Inerely to kno\v whether the 
Inetaphysical principle of our soul will still exist; 
\vhat we long for fervently, what alone can satisfy 
our thirst for immortality, is the persistence of our 
personality, of the Ego that has thought, acted, and 
suffered here belo\v, which has loved and \villcd, 
\vhich has fought against its passions, has merited, 
and has perfected its moral life. 
If we go do\vn to the foundation of our being, if 
\\'C analyse our deepest feelings, our l110st profound 
aspirations, that and nothing less, is what we desire. 
\\"e might here refer to the variouc; systems offered 
to us by upholders of l\[ctclnpsychosis, but it \vould 
be of no advantage. \\'t. need only notice that on 
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the one hand the adepts of this system have never 
produced any positive evidence, on the other, that 
l\Ietempsychosis could never solve the great riddle of 
Life and Death. 
We are told of transformations, of multiplied lives; 
ho\v could ,ve demonstrate their utility? If I must 
reach at last a state of perfect happiness, what 
purpose do these intermediate steps serve? A 
serious mind cannot waste time on such ramblings. 
After all, every theory about the imlTIOrtality of 
the soul and its condition in the future life depends 
on the ans\ver to this question: Why is n1an on the 
earth? What is our end, the aim towards which we 
are tending? Some philosophers tell us that every 
end that man imagines must be fallacious because 
" anthropomorphic." 
Let us put this hypothesis for a n10111ent; I reply 
if the end \vhich our reason proposes merits this 
epithet, it does follow that this end is a mere 
imagination; but that must be proved. 
Every sane, normal person has a reason for his 
actions. \Vhy, in its last analysis, is the reason 
always the san1e? Why, in spite of all the progress 
and supposed ill1provements of hunlankind, do 
nations as \vell as individuals still act according to 
the same principle? Each of us aspires to happiness, 
to well-being, and it is a conlmonplace to assert that 
this happiness is never reached in this life; that 
every human being must experience trouble and 
suffering in a greater or less degree. 
If the ideal to\vards which we tend does not exist, 
the fact that our soul necessarily aspires after it must 
be explained. Though it is of the psychological 
order, the fact is one of experience as well; our aim 
is happiness, we pass our lives in the search for it ; 
it is the motive of all our actions, and we tend 
towards it as a heavy body tends towards the centre 
of the earth, as the planet revolves round the sun, as 
the iron particle flies to the magnet. 
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You will sav: That is a Id.W of nature. But, once 
Inore I say, the assertion expl
LÏns nothing. 40 \ law 
cannot e^i
t without reason, and though a scientist 
cannot always give the reason, the law necessarily 
presupposes an author. Let us admit for a moment 
that God I Ii(n
elf is this author; if that i:-. so, the 
La\v-giver nlust have proportioned the means to the 
end; now, between this in,;atiable thirst for happiness 
and the means of quenching it, the disproportion is 
flagrant. 
If God exists and possesses all the perfections \\'e 
ascribe to IIim-wisdom, goodness, justice-I can 
see that true happiness may be reserved for us in 
another life, and that this life on earth ic; but a test. 
If, on the contrary, God does not e^ist, we explain 
nothing; neither life, nor suffering, nor merit, nor 
moral obJigation. If it is insisted that we are no 
more bound to explain these things, than to explain 
the thunderbolt or aerolite, I answer that a moral 
problem is one of quite a different kind; its solution 
must not be delayed; the life of mankind is at stake; 
society is not possible without sOllze morality, and a 
provisional morality, even if founded on a common 
agreement, could not create any obligation on the 
conscience. 
All morality, every obligation, every sanction must 
rest ultimately on the existence of a Personal God, 
\\"ho has created the world, \\'ho rules it, \Vho has 
appointed la\vs for it, and \Vho-being the Eternal 
\Visdom-must have made it for a certain end. 
\Vhether we \\.ill or no, the ultimate question, put 
in baldest \vords, by no possibility can be anything 
but this: Does God exist? 
Beyond doubt, the sight of the heavens, the 
\vonders of the Universe, the order and harmony in 
the world, proclaim sufficiently the existence of an 
intelligent Cause, distinct from the \vorld and from 
Matter itself, for the average man to ha,.e no doubt 
that God exists; but the philosopher's duty is to 
L 
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dig deep into the problem, to examine it under all its 
aspects and thus to bring to light His attributes. 
Everything in Nature resolves itself into a 
concatenation of cause and effect; future pheno- 
mena-material ones, that is-depend upon present 
happenings, just as these aril;)e mechanically from 
past conditions. 
You may say this is merely modification of 
substances. I grant that; but so far as they are 
phenon1ena, these modifications are nevertheless 
realities caused by something; Iny consciousness 
gives me me Inany examples and it is in this con- 
sciousness that I grasp the true notion of causality- 
a notion simple enough in itself, though giving rise 
to more than one problem of a transcendental kind. 
Imagine two phenomena: if in order that the 
second may appear the existence of the first is 
necessary and sufficient, I shall be entitled to say 
that the first is the cause of the second. When the 
second passes from non-existence to existence, I 
have the idea of a newly produced phenomenon 
which was not there a moment ago; the existence 
of the first has been its necessary condition. 
Moreover my intelligence, by realising the two 
phenolllena, shovts me that the existence of the 
one implies that of the other, in other words that 
the two cannot come into being together; hence a 
new idea, that of succession, or Time.* 
Scientific men are so convinced of the concatenation 


"* I do not pretend to give here a complete theory of Time, 
which would be outside the scope of this volume. It is enough 
for the reader to know that our notion of Time must be founded 
on the relation of causality. Here I do not use the word 
together (ensemble) in the sense of simultaneous, since that 
would be to presuppose the idea of Time; but in the sense that 
non-existence excludes existence, when both are affirmed 
without restriction of the same object. But if existence and 
non-existence are not mutually exclusive, and if they are 
connected by the relation of causality, we necessarily assert 
their existence in time, 
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of cau
e
, that at every stage of the hi
lory of Science 
the human mind has tried to reascend the ages and 
discover what has been before our time. 
These attempts have been more or less happy, I 
grant; they attest the metaphysical and scientific 
possibility of detcrnlining the former conditions of 
the world. If Science proceeds to mere probabilitiec; 
or chimerial hypotheses, that is its look-out; what 
\\"C can be certain of is that if \ve knew Blore perfectly 
thp causes acting in the Universe, \ve should be able 
to trace accurately the phases of its evolution. 
\Vherc should we stop? At its origin, some say. 
I f it has any beginning, reply their opponents. And 
if the Universe is eternal, what meaning is there in 
any question as to its origin? 
I n the volumes entitled "D'ol! venons-nous?" 
and u Où somnles-nous?" * I have exanlined the 
scientific arguments \vhich entitle us to assign a 
beginning to the world, and I will only refer my 
reader to them; but our Science changes, our purely 
scientific theories might have no value to-morrow; 
it is a hundred times bettcr for us to rely on 
inlmutable principles \vhich remain true for all time. 
Yes, the world has had a beginning, and I find the 
best proof of that in its changing conditions. These 
changes are successive, and themselves constitute 
Time; for just as Space is nothing Ì11 t'tself apart 
fronl the relations between the material elements 
which form the objective Extent, so Time is nothing 
ill itself: duration has no existence apart from that 
which endures and changes. 
If a being \vere immutable it \\'ould not exist in 
Time, since there \vould be no succession about it; 
\vhile, where there is succession, there is also change. 
N ow if the world had no beginning, it has endured 
since an infinity of Time: in other \vords, ho\vever 


* \V orks by the author, published by the "Editions Scientifica,1J 
87 Boulevard Saint Germain, Paris. 
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\ve reckon units of titne or succession, we implicitly 
assert that the number of those units is infinite at 
the present hour. And at this point contradictions 
begin. If the number of time-units is really infinite, 
the world must cease to exist; for we can add 
nothing to an infinite number of seconds. And yet 
the Universe continues on its course; it has not yet 
reached the duration \vhich \vas supposed to be 
infinite; therefore such duration never existed. 
Another consequence; if you hold that the world's 
past was infinite you must admit that up to the 
present time it has undergone an infinite nunlber of 
changes, each of which has had in its turn a realized 
existence; now, as we have seen, an infinite nun1ber 
realized, made concrete, is an idea repugnant to 
reason, an absurd, meaningless notion; infinity is 
essentially indeterminate. 
We arrive at the same conclusions \vith regard 
to both Time and Space. To maintain that the 
Universe is composed of an infinite number of atoms, 
or that beyond the stars \vhich our telescopes can 
distinguish, there exist others, up to infinity, is to 
state a proposition utter1y devoid of meaning; such 
verbiage we must leave to the romance writers of 
Science. 
In the same way, \ve cannot speak of an infinite 
chain of causes in the past; the present causes have 
been preceded by others, those by yet others, and 
so on until we reach a series beyond which we 
cannot ascend. 
There has then been a first change, or first 
simultaneous changes if you prefer, which have marked 
the origin of Time. That is to say, a being which 
'lvas 110t begun to exist; nothing preceded beillg, if 
we may so put it. 
If \ve are asked whether we refer to a substance or 
a phenomenon, the inquiry is of no importance 
\vhatever. If, as all evidence authorizes us to 
believe, the material element bears its activity within 
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itself, it is impossible to conceive of inert matter, 
\vithout motion and therefore immutable; and the 
question as to the First Cause beconles more urgent 
than e\'er. 
If, as phil050phers tell us, I can only by a mental 
abstraction separate :\Iatter from its activity, its force 
or joyn , I nlust resolve this fresh enignla: \Vhat has 
been the cause of this active :\fatter? And the data 
of the probleln are preci-;e. 
Substance has passed from nothin
 into existence. 
But it 111U"t be adnlitted that an absolute nothing 
could not be a cause, othenvise \ve could conceive a 
cause which has no existencc. \ Vhence it follows I 
logically that for a being to pass from non-existence 
to e
istenceJ there Inust be a cause di
tinct from 
i tse I ( 
.A, cau
e, obviously; and a cauc;e distinct from 
itself, for oth
rwise it would become its o\\'n cause, 
\\'hich contradicts our hypothesis, since \\'e began by 
postulating its non-existence. 
\Ve are thus inevitably Icd to the idea of creation, 
and of a Being distinct from :\Iatter, who has brought 
::\lattcr into existence frolll nothing. The same 
reasoning holds good for a "'piritual Substance, such 
as our soul, since by its successive operations it is 
subject to change. It cannot therefore have existed 
froln all eternity, and required a cause to bring it 
into existence. 
Let us not stop half-way, but continue our 
deductions. \Vhen I consider all the changes which 
ha ve taken place in the Universe, all the beings 
\vhich compose it, all created substances, material or 
spiritual, I see quite clcarly that not one of them is 
necessary; \ve can ilnagine parts of the Universe 
non-existent, aJI are contingent, but since they exist 
and a Being has created them, this Being Himself is 
necessary, and wc call I-liln God. 
On the other hand, the necessary Being is perforce 
irntTIutabJe; there is no succession in Him, therefore 
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no changes; for if He were susceptible of change we 
could apply to Him the reasoning we have applied 
to :.!\1atter. If there were succession in God, there 
\vould also be duration; He would have had a 
beginning, and this would imply a being anterior to 
Himsel( He is therefore outside of Time; because 
He is immutable, He is eternal; He is an essential 
Being, Who can alone give being to His creatures, 
Who can Hinlself receive nothing; for if He 
could, He \vould increase His perfection by 
what He received, and therefore would not be 
inlmutable. 
No limit then can be ascribed to Him; and that is 
to affirm that He is infinite. Nothing in Him can 
beC01Jle; He is pure Act, and consequently possesses 
all perfections. I n Him, \ve repeat, nothing is 
relative, all is absolute; lIe H irnself is the true 
Absolute; Absolute Truth, Beauty, and Good- 
ness. 
I n the order of thought, a thing is only true when 
it corresponds to its representation in the Divine 
Intelligence; only beautiful when it realizes the 
adaptation of means to the end willed by God-and 
this is true also in the domain of lVlatter. So too, 
morality caines from Him, because lIe is the in- 
finitely Perfect. 
If indeed God possesses all perfections, lIe n1ust 
love Himself with an infinite love-" 'JIlllst," not in 
the sense of duty, but 1lecessilJl. God loves Himself 
irresistibly, necessarily, and that is why H is aim in 
His creation can be but Himself. \Vithout creation 
He was sufficient to Himself, but since He \villed to 
create, His creation must exist for Himself and I-lis 
own glory. As He is in the Beginning of aU things, 
so too He is their End. 
"The Lord hath made all things for Himself," 
Holy Scripture tells us*; and again: H I am Alpha 


it Pro\" x\'i. 4. 
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and Omega, the First and the I...ast, the Beginning 
and the End."* 
The infinite Love which God bears to I-lis I 
perfections, which \ve call I-lis infinite Sanctity, is 
the ultimate foundation and principle of the whole 
moral la\v, what \\'e must call infinite morality, that , 
is, moral perfection in an infinite degree. t 
Just as logic and truth do not depend upon a 
created intelligence, so th
re is an absolute morality 
\vhich could not be a function of the creature. 
To try to found Ethics on any other data is to 1 
build on quicksand. The essential moral act in 
every creature is therefore the love of God; the love 
of Truth which is God, the love of Good, which He 
identifies with II imself; the perfecting of our in- 
telligence by entering into the knowledge of II imsclf, 
of our \vill by only willing \vhat He \vills. 
Once kno\vn as the Perfect One and the Absolute 
God, God cannot but dra\v our wills to I-lim. But 
it is clear that \ve 01ust attain to that kno\vledge. 
K o\v during thi
 life our soul cannot attain in- 
tellectual knowledge intuitively, but only by reason- 
ing upon given data; God is only imperfectly known 
by the soul; and yet the instinct that draws towards 
the good is so deeply rooted in him, that if he does 
not love God he cannot but seek in created things 
that reflection of the divine perfections \vhich every 
being bears, and so \ve often take the shadow for 
the real i ty. 
Two duties follo\v from these considerations: 
our intelligence must use every means to attain 
the highest knowledge possible of the Supreme Being 
and of His perfections; our free \vill must turn to 
God as its highest Good, the absolute Good, as our 
last end and our reward. 


* Apoc. xxii. 13. 
t There is, besides, the reason which God gives to :\Ioses : " Be 
ye holy, because I the Lord your God am holy." Le\"Ît. xix, 2, 
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By ,vhat means will the soul be united to God 
in the future life? That IS the point we now lTIUst 
el ucida tee 
With regard to this we n1ust notice that if divine 
revelation had not come to our aid, no human phil- 
osophy could have ventured to cross the n1ysterious 
threshold of the Beyond. 
\Vhen man, only guided by his reason, tries to 
lift the last veil where the unknown tracts of the 
future life are hidden, he only ends by guesses in 
which sentilnent, poetry, and fee1ing above all, hold 
the chief place. 
The seductive chimeras of 1Ietempsychosis are of 
a class \vith the Elysian Fields of the ancients, the 
11ahometan paradise, and so many other pictured 
heavens, in imagining which thought beggars itself 
in its first effort. 
To describe or even to imagine happiness seems 
n10re difficult to the poet than to picture pains and 
sufferings. Do \ve not notice the same in the 
tympanI of the arches in our cathedrals, the work 
of the sculptors of the l\Iiddle Ages? The artists 
of al1 ages find it easier to represent the horrors of 
hell than the beatitude of the just in A braham's 
bosom. This is evidently the result of the difficulty 
of the subject; the artist desires to introduce sensible 
images where they cannot exist. 
A soul coming back frorTI Beyond \vould be po\ver
 
less to tell its experiences, it could only repeat St. 
Paul's words to the Corinthians: "I know that this 
man heard unspeakable \vords, which it is not given 
to a man to utter." 
Never has a better paraphrase of this passage 
been given than by the poet L. 1\lercier, in his 
La.z'are Ie ressltscité. When his sister asks: 


" nut afterwards? Beyond this life, beyond 
This world, hast thou discovered nothing, Brother?" 
Lazarus replies: 
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II _I remember not. 
Oblivion deeper than Gomorrha's sea 
Hides all the secrets that 1 glimpsed below. 
Therefore as on
 who \\ akes from sleep at dawn 
Feels buried deep within his soul a dream, 
So, filled with dread unspeakable, 1 know 
That buried in that vast forgetfulness 
Lie mel'nories that far transcend our ken, 
I know my e} es ha\ e looked, amazed, upon 
That to no human eye vouchsafed, my e,lr 
Caught sounds th.lt ne\ er fell on human edr.. 
Oh that the lost rememblance might awake 
Come back to me the \\ ondrol1s dredll\ that stilI, 
1 know, obscurely lies within my soul; 
Then will I speak! In Sion's highest places 
Doctors and priests will summon, all who yet 
Refuse their Credo to my Lord's appeal, 
And, their hard hearts to conquer, 1 will cry: 
Returned from that abode of d read, I kno\\- 
I, Lazarus-the secret of the gra\e, 
Revealed alone within that other world; 
Now, I declare this 'tan the Christ, I swe.H 
The Truth etern.ll issues from His lips. 
But I forget !-A seal I cannot break 
Is placed upon my lips, my mouth is c1o'\ed. 
As for a treasure in some vault concealed 
I search, all gropingly, my memory, 
And only grasp a shaùo", and a void. 
Yes, I forget! \Vhat shall I tell my brethren, 
\Vhat answer to the living who would know, 
Like you, the secret that I still must hide? 
The due is 10st-1 cannot recollect! " 
And Lazarus l..ept silence. t 


N ever during this life will man understand the 
happiness \vhich God reserves for the soul severed 


* A new paraphrase of St. Paul's words which are founded 
on a passahe in Isaias lxiv., 4. These things are, as it is 
written, says St. Paul, "things which the eye has not seen, nor 
th
 ear heard, and which have not entered into the heart of 
man, things which God has prepared for those that love Him," 
(I Cor. ii. 9). 


t Louis :\Iercier; La="rt: Ü 1nsltsdlt
 p. 3f) et. seq. 
(Calman- Levy, Pal is). 
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from the body; revelation, however, notwithstanding 
its silences and its mysterious utterances on this 
subject, gives us indications on which we should 
meditate. 
H Dearly beloved," writes St. John the Evangelist, 
"it hath not yet appeared what we shall be. We 
know that, \vhen lIe shalJ appear, \ve shaH be like to 
Him (i.e, like to God): because \ve shall see Him as 
fIe is.* 
Silnilarly, St. Paul tells us: "\ V e know in part 
(now) . . . but when that which is perfect is come, 
that which is in part shall be done a \vay. \Vhen I 
\vas a child, I spoke as a child, I understood as a 
child, I thought as a child. But, when I became a 
man, I put away the things of a child. We see now 
through a glass in a dark Inanner; but then (in the 
life to come) face to face. N O\V I know in part; but 
then I shall kno\v even as I am kno\vn."t 
\Vhat is the meaning of the words: \Ve shall see 
God face to face? This surely: 
Even in this life we can truly and really know 
God. It is enough for us, as we have already said, 
to consider the Universe, its marvels and the laws 
which rule it, the order which keeps all in harmony. 
Our senses perceive at once both the whole and the 
parts, and while the changing picture unrolls itself 
before our eyes. while we have a sensible intuition 
of the phenomena, our understanding grasps the 
glorious plan \vhich Nature presents to us; then, 
ascending from the complex to the simpler, little 
by little it COlnes to conceive the First Cause of all 
these effects; finally, concentrating in this Cause the 
ideas of greatness, truth, and omnipotence; it is led 
logically to the conception of the true God. 
In this intellectual conception intuition has no 
part; we must use a longer, what philosophers term 
* St J h ..." 
I. . 0 n. 111. _. 
t I Cor. xiii. 9" I 2. 
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a discursi'i-,t, nlethod. Is not this the only method 
\vhich the hunlan mind can u
e in order to arrive at 
scientific truth? Subordinated as it is to Time, by 
reason of its union \vith the body and the relations 
of its sensibility with l\Iatter, the changes of which 
inlply succession, not only does our understanding 
need sensible irnages to increase its acquisitions, but 
it can only slowly and gradually arrh.e at the 
knowledge of all human Science. Fol1o\v step by 
step the intellectual conquests of humanity, and you 
v:ill see what an amount of labour, of generalisations 
and hypothe
es, has been necessary in order to 
obtain our presen t resul ts. 
From experiments renc\\"cd a thousand tinlCS it 
has been necessary to infer la\vs, to eliminate mere 
accidental phenomena true microbes which Illodern 
Physics can eliminate by a \vealth of technical 
methods: to the rcsults obtained calculation has 
then to be applied, general facts must be grouped 
in a convergent harmony, tllust be reduced, in short, 
to a unity, a fruitful principle from which flow all the 
results obtained. Fron) the heights thus reached it 
is given to human understanding to embracc in one 
survey, and beneath the same horizon, the Illost 
various domains. 
\"ïète ponders the nlultiple propcrties of numbers 
\vhich he teaches us to generalize. and by which he 
succeeds at the same time in laying the foundations 
of 1\lgebra ; this mighty lever Descartes proceeds to 
use for the discovery of Analytical Geometry, and in 
the hands of Leibnitz it gives us the principle of the 
Differential Calculus. 
Keppler, after twenty-six years of labour, succeeds 
in denlonstrating that the planets describe ellipses 
round the sun, and thus prepares the ,yay for the 
imtnortal discoveries of Newton, that famous genius 
who proved that the worlds pursue their orbits ac- 
cording to mathematical laws. 
II) not thi') reduction to 
ilnplicity, to unity, 
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which makes all our sciences so fruitful, a proof that 
there exists outside of ourselves, beyond our experi- 
ments and our data, a unique Principle of truth from 
which proceeds all Science? 
A n1ind great enough to take in at one glance all 
the facts of the Universe, to conceive all the laws 
that rule it, and to unite them in a common design, 
to discover the identity of the beginning, the unity 
of the end, the simplicity of the means, \vould possess 
the transcendental knowledge, the Science from 
which an other sciences proceed, all kno\vledge and 
aU truth; in shalt, it \vould penetrate the divine 
Idea which en1 braces in itself alone the essence of 
all things, whether realized or simply possible; 
having thus comprehension of the divine Essence, 
so far as a finite mind can grasp it, such a mind \vould 
have intuition of the Eternal Truth, And if this 
\vere so, it is obvious that such a mind would see God. 
For us, to see implies the sensible intuition of an 
object; the inmost heart of things remains unknown. 
No doubt, \ve ascend froln the phenoll1eno
 to the 
cause, and we cannot doubt that substances exist, 
but \ve shall never know in this life of what their 
essence consists. Our soul itself is only kno\vn to 
us by its operations, but the essence of the subject, 
of IllY self, my innermost being, escapes us; there- 
fore there is no pure intellectual intuition here below. 
Nevertheless our understanding informs us that such 
intuition is possible; it is indeed the proper object 
of our intellectual faculties, the object they would 
perceive immediately if they did not act through the 
Inedium of the body; in other words, an intelligence, 
considered in itself, can see but the very essence of 
things. Such c0111prehension is truly the last term 
of the act of knowing, and this why, borrowing from 
the sensitive domain a term which expresses most 
exactly for us the conlplete manifestation of truth, 
we apply to intellectual intuition the name of 
Í11/uith.'e 'l,isioll. 
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I (, then, we tend towards God as uur la
t end, the 
supreme intellectual act, that which will 
ecure the 
conlpletc sd.tisfaction of our understdnding, must be 
able to Inal1ifc
t to us clearly the essence of God 
I-limsclf. And jf v;c possess this divine essence by 
our intellect, our will cannot but repose in it by a 
perfect love. This is what it is to see God, no longer 
through the perfections I Ie has bcsto\\ycd upon I lis 
creatures, as in a mirror, but face to face, as lIe is; 
to see in Him the essence of clll beings, which reali.lc 
in part the divine Idea, to penetrate to the bosom of 
I-lis divine I ntelli 6 ence; to adhere to 1-1 im by our 
will which therefore cannot choose but lo\'e I I inl 
et
rnally: these are the t\vo ends \\'hich in the 
Beatific; l?isio are united, that \ ision which God 
reserves for the soul which has nlcritcd to behold It. 
But Rcvelation goes still further, and teaches us 
that if W
 cannot hope to know God wholly, yet our 
souls by virtue of a supernatural gift \\'ilJ penetrate 
into His intimate life. \\'ho could dare to claim to 
understand that life in its divine completeness? U To 
touch God with the Inind," says St. Augustine, II is 
the sovereign beatitude; to comprehend I Iim if) im- 
possible to man." 
No finite being could ever adequately comprehend 
the I nfinite. The Beatific \ ision \\'ill be pro- 
portioned to our previous state of intellectual and 
moral perfection; and to this \,'ïsion, simply by the 
free gift of God, \vill be added that of the most 
august of Mysteries-the Trinity in God. 
Such is the teaching of the Catholic Church, 
grounded on Divine Revelation, to which we must 
therefore hold fast, not because our reason can com- 
prehenå it, but because it comes to us direct from 
God HÏ1nself: H Going therefore, teach ye all nations, 
baptizing them in the Name of the Father, and of the 
Son, and of the Holy Ghost," said Christ to I lis 
Apostles. .. 
.St. :\latt. xxviii. 19. 
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But the same Evangelist has already recorded 
those other words of our Lord: "All things are 
delivered to IVle by 1\1y Father. And no one 
knoweth the Son, but the Father: neither cloth any 
one know the Father, but the Son, and he to \vhom 
it shall please the Son, to reveal Him."* Reason, 
left to its natural insight, could never rise to the 
conception of the dogma thus proposed to our faith. 
But to speak of a l1zystery is not to speak of a 
cOlltradictory proposition, and without presuming to 
justify by reasoning the most incon1prehensible and 
at the same time the n10st august of revealed truths, 
we may try by analogies to raise a corner of the veil 
which hides from us the inmost Life of God. 
When Moses, in the first chapter of Genesis, gives 
us in large outline the stages of the world's creation, 
after indicating the work of the first five days, he 
leaves God Himself to speak of the creation of man: 
"And He said: Let Us make nlan to Our image and 
likeness"; and in the next verse the writer insists 
again: "And God created man to His own image: 
to the image of God He created him,"t a resplendent 
truth \vhich will enable us to throw sonle light on the 
august mystery of the adorable Trinity. 
Let us go do\vn to the depths of our understand ing 
and try to analyse what takes place there. How 
does our soul becoIlle cognizant of itself? By the 
faculty of thought, obviously; and here we encounter 
a mysterious duality, very real though incompre- 
hensible. 
When our intelligence reflects about its own 
nature, it cannot reach its essence, because in this life 
it could not possess a true intuition; it knows itself 
therefore by its acts, and takes these as the objects of 
its activity. In this case, the object of the intelligence 
is, then, its own thought, a baffling kind of act, a sort 
*St, Matt. xi. 27. 
t Gen, i, 26, 27. 
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of doubling of ,,,hich we are conscious and cannot 
possibly deny. 
Although i1JlJllfllltllt, i.e. cOIl1ing back again to the 
subject, the action di.;;plays a real and undeniahle 
dua lity: on the one hand the cause, ".hich ic; the 
intel1igcnce; on the other the effect, dic;tinct froln 
the cause, because it is produced, and can be renewed 
by, my will; the soul does not indeed double itself, 
but it has the po\ver of perceiving the Inodification 
\vhich it effects. 
Are we permitted to dcvelop this reasoning, to 
generalize it, and apply it to God ? Yes, in a certain 
way, provided, that is, that \\'e never forget that in 
Him everything is infinite and perfect. 
I grant that this is a dangcrous philosophical 
exercise, and \ve are happy indeed in having the 
Faith for our guide. l'he proof of the danger lies in 
the numerous heresies, especially in the first ages of 
the Church, which arose from rash speculation in this 
field of thought. 
Ho\vever that may be, the follo\ving line of 
reasoning may permit us to sce in God a glimpse of 
the necessity of the Trinity. 
\\"hen God, the infinite Intelligence, thinks I-lis 
o\vn thought, this cannot he a modification of His 
substance, since in IIim nothing can becol1c" Ife is 
simple, unchangeable Being. He could not have 
begun to think, since He is outside of Time; God 
thinks then His own thought from all eternity, and 
since this thought is necessary, perfect, infinite even 
as Hilnself \Vho from all eternity begets it, this 
thought can be nothing but God Himself. 
This infinite thought of God is His \V ord, ., the 
image of God," * the substantial, complete, and 
perfect reproduction of Hims
lf, having full and 
perfect consciousness of H is own existence, therefore 
possessing true Personality, not distinct therefore in 


* Col. i, 15. 
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substance from lIim \Vho begets, but distinct in 
Person; 1l01Z erell/us, sed geflittts our Creeds declare; 
and the Word of God, Who is none other but Christ, 
calls Himself the Son of God. 
\\Te appr
end then why this \Vord, the Image of 
the Father, "the Brightness of His glory, and the 
Figure of His Substance," * \\'ho contains in Himself 
the essence of all things, both realized and possible, 
must be I-Ie " by \Vhom God l11ade the world," t as 
St. Paul telIs in various passages of his Epistles: 
" For in Him \vere all things created in heaven and 
on earth, visible and invisible . . . all things were 
created by Him and in Him," 
 a sublime truth 
which no human mind could discover, and which 
justifies at once the mystery of our glorious destiny 
and of our origin. 
So, in the prologue, overflowing with lyric 
eloquence, with \vhich 51. John, the Apostle of 
Charity, opens his Gospel, we are told: 
"In the beginning \vas the Word, and the \V ord 
was \vith God, and the Word was God. The saOle 
\vas in the beginning \vith God. All things \vere 
made by Him: and without Him was nothing made 
that ,vas made. In Him was life, and the life \vas 
the light of men . . . And the Word \\ras made flesh, 
and d\velt among us.
 
Yet the Divine relations, the essential life of God, 
do not cease even at this point. 
As we love our own thought, God loves His. How 
could it be otherwise, since His \Vord, His Image, 
possesses all His perfections? The mutual love of 
the Father and of the Son is as necessary as it is 
infinite, and, as Lacordaire beautifully expresses it : 


* Heb. i. 3. 
t Ibid. i. 2. 
S Col. i. 16. 
g St. John, i. 1-4, 14. 
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" From the result of H is thought and His mind, frorn 
the Paternity and the Sonship, arises by a single 
movement Hinl \Vhom we call the I loly Spirit, that 
is, the Breath of Love, which passes from Father 
to Son and from Son to Father, and \vhich makes of 
their triple Personality onc solc and indcntical 
Love. '. 
One of these Three Divine Persons, the Iloly 
Spirit, is not, then, begotten by the Father or thc 
Son, but proceeds from Both, as \ve read, again in St. 
John's Gospel: (I \Vhen the Paraclete cometh, \Vhom 
I will send you from thc Father, the Spirit of 
truth, \\"ho proceedeth from the Father, lIe shall 
give testimony of l\Ie."t 
This is the mystery of the Trinity, appal1ing in its 
depths, yet luminous, although "covcrcd by a veil 
before which our reason bO\V5 do\vn; yet the rays 
which escape to our sight thro\\' a light full of 
\Vonders; if the nlystery cannot be cxplained, it is 
itself a sublime explanation."
 So Balmès writes, 
tllluding to the lights which the mystery of God's 
essential lifc, known through the Faith, casts on thc 
luechanism of our intellectual knowledge. 
This dogma, on which depends the whole economy 
of the Religion brought into the world by Christ, the 
Son of the living God, we can, it is clear, never 
comprchend here belo\v, but in the other life, in the 
light of the infinite Intelligence, our soul, united to 
God, \vill perceive better the various aspects of the 
tremendous truth; it will likew'ise comprehend, so 
far as a finite spirit can grasp a portion of the 
infinite Truth, the marvels of love \vhich God has 
brought into being for our sakes, marvels of the 
invisible and supernatural \vorld, infinitely more 


* Lacordaire, Conferences de 184 8 . 
t St. John xv. 26. 

 Bahuès, Op. cit. Book I, Ch. viii. 
:'\1 
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magnificent than those of the Inaterial \vorld, which 
are nevertheless enough to transport us with wonder. '* 
Thus when, in that other life, we shall have reached 
the end \vhich God has reserved for us, that is to say, 
Himself, our beatitude will be complete, we shall 
possess the Sovereign Good; our understanding 
having, like our \vill, attained the term of its 
perfection in beholding God, will see in Him and 
through Him all creatures, not exactly in the way \ve 
see them now, but in more perfect fashion-as they 
are, that is, in themselves, 
But here arises a question that may well be asked 
with anxiety. Can we conceive perfect happiness if 
our dearest and holiest affections, begun on earth, 
Inust end with our present life? 
The answer admits of no doubt. The perfection of 
the soul required by God involves not only the love of 
Him, the Supreme, but also that of our fello\v-beings : 
Ie Thou shalt love the Lord thy God with thy whole 
heart, and with thy whole soul, and with thy whole 
tnind, This is the greatest and the first command- 
ment . . . Thou shalt love thy neighbour as thyself. 
On these two commandments dependeth the whole 
law and the prophets."t 
This i'3 perfect charity: it includes at once the love 
of God and of our feHow-travellers who share our 
joys, our sorrows, our sufferings. 
If, then, in the future life we are to be deprived 
of our dearest affections, the second commandment 
laid down by our Lord would have no raisoll d'etre
. 
the supernatural and glorious state, like the state of 


* I would refer the reader who desires to study the doctrine 
of the Holy Trinity to the El/vations de Bossuet sur Its 
J.'fystt:res.; and to Lacordaire's splendid Conference 01
 La 
rie 
intime de Dieu.l' also to a small volun1e recently publIshed by 
Lethielleux, Paris, from the learned pen of l\Igr. Landrieux: 
Dt la 1 rillité tÌ I' EucharistÙ'. 


.0. St. :\iatth. xxii. 37-40. 
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grace, so far from destroying nature, rnakes it perfect. 
\Vhat an increase of happiness should we not hope 
for in the other life, {roln the very fact that \ve shall 
be re-united, without possibility of separation, to 
those whom we have left in this world of exile, and 
who will have rejoined us, and to those \\'ho have 
gone before us to the Beyond, and \\'ho \vill partake, 
in God and \\"ith ourselves, the suprelne beatitude. 
Let us not therefore doubt that our souls will find 
each other in the boson1 of God. But the .&\uthor of 
our Redemption has \vil1ed more than this, lie has 
reserved for us a 
till luore complete happiness; this 
body, no\v uniteJ with our soul, \\'ill only be telnpo- 
rarily separated by death. Christ I I imsclf, \Vho is 
risen fronl thc dead is our guarantee for this: "I f 
there be no resurrection of the dead, then Chrj")t is 
not risen again. l\nd if Chri"t be not risen again, 
then is our preaching vain, and your faith is also 
vain." * 
But already Christ has gone before us, in IIi
 
glorified body, to the place which He reserves for us : 
...''''Oll est !tic, surrerit (llinl, sicut dÙ.:it.t 
&e lIe is not here, for lIe is risen, as He said." 


* I Cor. xv. 13, I
, 
-I s. :\Iatt. xxviii, 6. 
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" I BELIEYE in the resurrection of the flesh:" Such 
is the dogma taught us by the Church concerning 
one of the 1110st irnportant questions as to the future 
life. * 
Let us notice that our present enquiry has nothing 
to do with the immortality of the sou1. At the last 
day we sha1l rise again, that is, our soul at that 
moment wi1l take again the body which it left on 
earth when separated from it. t 
This belief in the resurrection has not been evolved, 
clS is sometimes asserted, since the ancient Mosaic 
Law. To tell us of it the Bible e111ploys neither 
periphrase nor metaphorical expressions. 
I n the history of the martyrdom of the Seven 
Brethren, recorded in the second Book of the 
l\Iaccabees, the second of the brothers, before he 
dies, thus addresses king Antiochus: U Thou indeed, 
o most wicked man, destroyest us out of this present 
life: but the King of the world \-vi]] raise us up, who 


* Cr
do, . . CaY/lÍs ResurrectiolleJlt (Apostles' Creed) Crcdi- 
IIlltS. . . illl'esu.rrectiollem lJlOrluorUlll (Creed of St, Epiphanius). 
Et e.rþ
l.-to resurrectiollelft mortuorUJJl (Nicene-Constantm- 
opolitan Creed). 


t Credo etiam veran1 resunectionem ejusdem carnis quan1 
nunc g-esto, et vitam æternam (Creed of St. Leo IX). 
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die for l-lis laws, in the resurrection of eternal life.". 
Thc third speaks in the sanlC sense: U These 
[n1eI11bers cut off in his martyrdom] I have froin 
heaven, but for the laws of God I now despise them: 
because I hope to receÌ\'c thenl again from llim." i" 
l\nd the fourth: "It is better, being put to death 
by nlen, to look for hope from God, to be raised up 
again by I rim: for ac; to thee, thou shalt havc no 
resurrection unto life." 
 
The following passage fronl Daniel \viIJ explain 
the last quotation, telling- us that even the sinncrs 
will rise to a judgment of condemnation: II And 
1l1any uf those that sleep in the dut;t of the earth, 
shall a\vake: S0I11C unto life evcrlasting, and others 
unto reproach, to see it alv:ays." II 
But we scarcely need these testimonies, since \ve 
have the witne

 of Chri.,t lIimself. lIe thus speaks 
in one of I lis discourses: "
\mcn, anlen. I say unto 
you, that the hour cometh, and no\\' is, when the 
dead shall hear the "oice of the Son of God, and they 
that hear shall Jive . . . \\"ondcr not at thi,,; for the 
hour cometh, wherein all that are in the graves shall 
hear the voice of the Son of God. A nd they tha t 
have done good things shall come forth unto the 
resurrection of life; but they that ha ve done evil 
unto the resurrection of judgment." ** 
I Ie is not less explicit in the synagogue at 
Capharnaum: "I Ie that eateth 1\ly flesh, and 
drinketh l\ly blood, hath cvcr1asting life: and I will 


* 2 J/acc. vii. 9. 


-I Ibid v, J I. 

 Ibid v. I
. 
"Daniel xii. 2. The .French translation has: cc P()ur U/lt 
illfcl11/Ü llenrdle," 


** St. John \',2;, 28, 29. [.\t JerusL\lem, after the miradf' 
-t 
the Probatic Pond). 
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raise him up in the last day. For My flesh is meat 
indeed: and J\1.y blood is drink indeed." * Thus He 
gives, at the same time that He affirnls the resur- 
rection of the body, the ITIOst beautiful of super- 
natural reasons for it that we could conceive. 
Can \ve wonder now that 51. Paul devotes a \vhole 
chapter of an epistle to the resurrection of the dead? 
Nothing is left obscure, and the ....l\postIe's words will 
serve the theologians of all tin1e. 
Therefore the Church has al ways risen in her nlight 
against the heresies that affect the doctrine of the 
resurrection, and that at all times of her history. 
She tells us by the voice of her creeds and her 
councils that each one of us will rise again 'iJ/itlt his 
0"011 body, that is to say, with the body which serves 
us in this present life, and with no other." t 
That the resurrection is a dogma of the faith 
taught by the Church no one can deny; so SOIlle 
scientists who profess belief in a personal God \vill 
confess that for the Creator to vouchsafe, at the end 
of the ages, to give a new body to the soul, does not 
overpass the bounds of His omnipotence; what I--Ie 
has done once He can do again; yet the identity of 
the body, as taught by the Catholic doctrine seems 
not only a nl}'stery to them, but something self- 
contradictory and therefore impossible to realize in 
fact. These are their reasons: 
As soon as the soul is separated from the body, 
the latter re-enters the great \\
hirl\\'ind of l\Iatter. 


* St. John vi, 55, 56. 
-j- Cf. suþra, Creed of St. Leo IX. Also the QuiclImqllt' or 
Creed of St. Athanasius: " Omnes homines resurgere habent 
cum corporibus suis." Cone. Tolet.". . . nec in aëria, vel 
qualibet in alia carne. . . sed in istd., qua vivimus, consistimus 
et movemur." Prof. Fid. IValdensibus þroescriþta: "... 
Hujus carnis quam gestamus et non alterius." Fourth Lateran 
Council: "Omncs cum suis propriis resurgent corporibus 
quae nunc gestant." Second Council of Lyons; "Credimus. , . 
resurrectionem hujus carnis quam nunc gestamus." 
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Froln an organi/cd 
tate it quickly pas...cs tu that of 
disorganization; azote, hydrogen, carbon, which 
Inake up the ce1J, only to Incntion the principal 
elements, return to the earth and mingle with the 
1110isturc that co vcrs it. Since ..\daln's time, we Inay 

ar without nletaphor, humanity treads underfoot 
the bone" and flc
h of its ancc"tors; \ve live con- 
tinually in a \, arId of death, a \"ast celnetery which 
nlan could not re'\pect without dying of starvation, 
a universal ossuar}, \\ hcre
di
mal statenlcnt!- 
the organized being that desires to reali7.e its end 
in the creation, must seck the clelllcnts of it5 
life. 
\Vhere human flesh is decolllposed, the plant \vin 
certainly dra\v its nutrition; a beclst may eat the 
plant, and then man will probably assilnilatc both as 
hi.., food. Pfhus by a pcrfectly natural series of 
operations the fornlcr clelnents will live in new 
bodies; the vital whirlpool is a closed circle, in 
\vhich every substance cOlnes in it'" turn to nourish 
different o\vners. .t\nd there are even people who 
do not ,vait for this lengthy process of transforma- 
tion. A missionary told me lately ho\v hard he had 
found it to hinder his flock from eating the flesh of 
their relations. As soon as death is assured the \vholc 
family gather round the paternal remains, and every- 
one thinks it his duty to devour a part of the defunct. 
I-Iere is human flesh which beyond all controversy 
will belong to several individuals. \\"hat will happen 
at the resurrection, and ho\v will Divi ne po\ver effect 
the division of it? 
Our body, sonle theologians have answered, is 
renewed several times in the course of our existence; 
it is enough if the risen body contains anyone of the 
rnaterial particles it possessed during life, for its 
identity to be preserved. 
That will not hold \vater, it is replied; in any case 
it appears quite proved that the earth dues not 
contain enoug-h disposable Inaterial to nourish the 
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organic world, and human bodies in particular, 
indefinitely. 
This objection which \vas put to me by a man of 
science-although futile for the present argument, as 
we shall soon see-seemed sufficiently specious, and 
typical enough to justify my idea of submitting it to 
calculation. 
The average human life is 33 years, and one will 
scarcely go \VTong in reckoning three generations to a 
century. Let us limit our operations at first, for the 
sake of simplicity, to the last 4,000 years. We may 
reasona bly presume that during this time 120,000 
Inillions have inhabited the earth (say 1,000 millions 
at a time). If we allow 50 kilogrammes for the 
average weight, \ve only obtain six billions of kilo, 
for a period of 4,000 years; and since the earth 
\veighs six sextillions of kilo., one sees that even 
admitting an antiquity of 20,000 years for the human 
race, the whole of mankind would still \veigh 200 
million times less than the globe which supports it. 
Terrestrial materials are therefore far from being 
exhausted. 
But if we wish to take into account only the 
disposa ble organic matter, it is obvious that this is 
very much more restricted. We will try to determine 
the weight of it. We can assunle a minimun1, the 
most unfavourable position for our argument. Sup- 
posing a layer of Jut/JIltS one mètre in thickness 
spread over the surface of the continents, we arrive 
at a volume of 145 billions of cubic mètres, con- 
sequently-the density being about 25-at a weight 
of 3,625 billions of kilogralnmes. 
But even if the layer were of too slight a depth to 
nourish the existing organisms, this is not the case 
when we include the atmospheric humidity. Thanks 
to evaporation, to marine and aerial currents, the 
aerial and aqueous molecules are constantly at the 
disposal of the plants, animals, and the human race. 
\Ve must then add their known weight to what \ve 
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have already reckoned, and the final 
um IS as 
foHows : 


I I umus 3,G25 billions of kilo. 
\rater 1,500,000 JJ " " 
l\trnosphcre 5,000,000 JJ JJ JJ 


Total 6,503,625 


" 


JJ JJ 


That is, sb" quintillion
 and a half of kilo. or 65 
followed by 17 noughts. 
If we compare these figures with those which give 
us the \\ eight of one g-cneration of men, we see that 
the hurnan race could livc 4,000 millions of years 
before having used up all the available organic 
nlatt.er. By another calculation one could show 
that this would serve to nourish for 400 miJIions of 
years all the animal life of the globe. These are the 
1J1Ù,ÙJJ1I1J1 figures which suffice to dispose of the 
objection ofl-ered by the Sa'i.'l1llt. 
But to my 111ind all 
uch discussions are mere 
childishness. 'The real point of thc problem is easy 
to find: the question, llll fOlld, rcsoh es itself into 
,,'hat wc mean by a single word: b} the idt
lltity of 
our body. 
cc 1'he risen body," says l\Jgr. Freppel, IC will be 
identical \vith the 1110rtal bod}. But in \vhat does 
this identity exactly consist? \Vill it be destroyed 
unless the body of each person regains at the 
resurrection the same molecules of which it \\"as 
composed during this present life? 
IC Here \\.e quit the domain of dogma to enter that 
of frce opinion. The Church ha
 indeed defined that 
men will rise 'lvith their O'i{!11 bodies, those 'Lvllich the)' 
1/0'iU bear, as the Fathers of the Fourth Lateran 
Council express it-cum suis propriis corporibus 
quae nunc gestant; but the Church has not deter- 
mined what constitutes the specific and individual 
identity of our bodies. . , . It \\'ould, also, be true to 
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1 say that we shall rise with our own bodies, even if 
\ve did not recover one of the molecules which made 
a part of it before death, provided that the risen 
body reproduced the specific characteristics which 
previously distinguished it. But we do not see why 
it should be 1110re difficult for Divine Power to restore 
to each body its own elements than to recompose it 
of strange ones." 
We have thus clear notice that \ve must face the 
serious question of Identity. Can Science give us 
any help? That is what \ve are about to see. 
First of all, we must distinguish between psychic 
and physical identity. 
" Yesterday I did such and such a thing; I took a 
walk in the country, I occupied myself in dra wing; 
to-day I went to the town. I visited such and such a 
ITIOnUment; to-morro\v I shall rest, I shaH read this 
or that book." 
I state all these facts, not merely as a list of 
successive events, but as a connected series, in which 
I perceive relations of ca use and effect. 
.:\gain: these facts appear to me as successive, 
because they are linked together, and since that is 
so, there must be an Ego that links them, in other 
words an entity which joins together things that are 
separate. l\ly consciousness is, then, the single 
receptacle in which they all meet. If I do not 
adl11it this, I can explain nothing; but if it is through 
the unity of lVlyseif that I group this series of events, 
I conceive that those of them which do not yet exist, 
and will exist to-lll0rrO\V, belong to l11e as ll1uch as 
those of yesterday. 
If Taine had seriously reflected on this fact, perhaps 
he would have seen more clearly that after all psychic 
identity is the only identity \ve can perceive wit hou t 
effort, because it is the onl y e vident one; it forms 
part of certitude. And if some philosophers have 
attempted to prove the identity of the thinking Ego 
with mere sucçession-i,e. perpetual change-I say 
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unhc
itatil)gly that the) have let JO the substance 
for the shadow. 
This notion of identity, which is so absolutel}' clear 
when applied to the conscious force within us, i
 
certainly obscured when we apply it to 
Iattcr and 
nlaterial agglomerations. 
You own a house, and for some reac;on you rcmove 
it to another place. Is it the sanle house ? Yes, of 
course. And if you transfer the matcrials one b) 
one and rebuild them as they were before, will it still 
be the same house? \ ou will again say yes, without 
hesita tion. 
Now, supposing that the stones are all the samc, 
but joined together by different nlortar: does your 
house remain the same? Or, still better, suppo
e a 
clc\'cr chenlist has been able to substitute for the 
1110lecules compo
ing your house, other 1l1olecules of 
the 
allle kind, arc the t\\'o d\\'ellings, the ne\v and 
the old, identical? 
\Y ou will not hesitate to declare that you know 
nothing of any substitution, becau!'e nothing will be 
changed in the completed building. Here is a 
factitious, which you ,,'ill not distingui.,h fronl a 
real, identity. For if you persist in saying they arc 
actually the sanle, rour chemist, to puzzle you 
hopelessly, has only to take you to the old building, 
\\"hich he has kept, to rack your brdin. 
\Vho is right? One atom is not another. Quite 
so, but what is the difference? If there \\'ere any, 
the chemist could not foresee a reaction; but we 
kno\v that it is absolutely the same to him \vhether 
he makes use of one atoln of hydrogen or another. 
..'\nd yet \ve feel that after all every atom has its 
individuality, otherwise we should arrÎ\.e at the 
problem of the illdÙ-cerJlibles, as Leibnitz expressed it. 
From the Inere fact of their position in Space, that is, 
by their past and present inter-relations, atoms have 
certainly son1cthing in themsch"es which keeps thenl 
from being "indiscernibles." Nevertheless, the 
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relations of Space required for physical identity 
appear very tenuous in the two following instances: 
Here is a small piece of wax; if we heat it, ,ve can 
press it into all manner of shapes, but whether the 
shape is a cube, a pyramid, or a sphere, we call the 
piece identical, because the condition of the wax is 
the saine. Now if we burn it, all its constituent 
parts become gaseous; does the original identity 
stiIl persist? The atoms have not changed, because 
they are indestructible, yet it is impossible to say 
that the \vhole is identical. Yet we should almost 
attribute physical identity to a quantity of water in 
a closed vessel like Papin's receptacle [marmite], 
\vhich was continually passing through three stages: 
soJid, liquid, and gaseous. 
Now if we apply these contradictory results to our 
body, ho\v could we prove its identity, on the 
supposition that during life the molecules are being 
continually replaced by new arrivals? 
If we admit this kind of identity, in spite of all 
changes, how can we deny identity to the house, the 
piece of wax, the quantity of ,vater, of which we have 
been speaking? One might as \vell admit the 
identity of J eannot's knife, of which the blade and 
ha ndle had been successively rene\ved. 
But all these difficulties tend to disappear as soon 
as \ve speak of identity as applied to a being having 
a psychic existence; in this case, physical identity 
becomes almost a mere accessory; there is a 
substantial tie to unite the Matter, though it seems 
to us difficult to admit that the whole bodily 
substance can be changed and at the same time the 
identity preserved. It is no solution to talk of a 
slo\v and successive change of atoms. This is simply 
to divide the total difficulty into a crowd of little 
difficulties. \ìVhat we have to do is to resolve the 
following problem: 
During a man's life the molecules that compose his 
body are removed one bY' one, and all the time are 
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being replaced by other similar n10lecules, in order 
that he nlay continue to live. 
Suppose an ahnighty Being to gather together the 
1110lecules \vhich have escaped frOln the first body in 
order to build up a 
econd, the exact reproduction of 
the first. If the identity consists only in the accidental 
shape, in the spatial relations involved, how can we 
distinguish the two bodies, of which the one is the 
replica of the other? The soul of the second \vill 
not be that of the first, I grant; yet you have not 
solved the question of corporeal identity. 
'Vhere can \\"e find a conlmon ground? 
Thus stated, the problelll does not exactly ddl1lit 
of solution, if we lay down as a principle that the 
reciprocal positions of thc atolns in Space suffice to 
secure identity. \Ve ha\"c seen that \\'e cannot 
it1ttlgz'lle any inorganic body within our Space, anù 
our efforts would fail stiJl more evidently if we tried in 
the same \,oay to construct a living cell. But in spite 
of this fact, \vhich has been de(nonstrated over and 
over again, \\'e go on trying to imagine sensible 
representations, we are unceasingly bound to quantity 
and accidental fonn-the spatial form of three 
din1ensions-and \ve pass over quality. The qualities 
then entirely escape us, and we cannot say exactly 
in what they consist. 
.A.nd yet when we deal \\rith the living being we 
catch a glimpse of part of the enigrna, \\"e lift a corner 
of the veil. That we shall ploceed to sho\v in the 
next chapter. 



CHAPTER XV 


IS OUR BODY RENE\VED? 


A LIVING being has often been compared to a river 
which always runs in the saIne bed, washes the same 
banks, irrigates the same countries. If the com- 
parison is just, our organisn1 is essentially in a stat
 
of flux. New nourishment repairs the loss; one 
particle replaces another until of all the materials 
at present existing not one \vill be left, since every 
one \viII in turn make room for a ne\v partic1e. 
But \vhen one speaks of a river, no one misunder- 
stands. The Seine is really a fictitious entity, the 
creation of pure reason; the water that flows under 
bridges of Paris at this moment is not that which 
flowed there a year ago, there is no physical identity 
in this case; and if my body in the same way 
preserves only an accidental fonTI, which is simply 
a question of Space, I do not see \vhy we should 
persist in trying to discover any physical identity for 
it either. 
Yet, in spite of everything, the analogy does not 
seem perfect; I have the interior conviction that 
there are in me things that retnain. I do not speak 
here of l11Y soul, whose persistence is beyond doubt 
as \ve have proved, but of that material organisn1 
\vhich is united to my soul by such intirnate bonds 
that the two together form th
 human being which 
is lYlyself and no other. 
Is not this sOJJletlzing-this Je llt sais quoi-the very 
principle of physical identity? "Mere illusion," 



I
 OlR BODY HE
E\\ En ? 1ft] 


reply some physiologists; lC in our body all passes 
away, nothing remains; in a fe\v years the entire 
body is renewed, a nd your body of to-day is not 
that of twenty years ago." 
That I ha\'e changed n1uch in the last twenty 
years appears to nle the most obvious thing in the 
world, and I do not need men of science to tel1 me 
so; but on what facts do they rely in order to assert 
an absolute mutation of my body? \Ve must ex- 
amine this very closely, although the assertion is 
made clearly enough by some scientists, and is to 
be found on almost every page of S0111C treatisc5 on 
Physiology. 
Besides, to tcst Science is not to duubt it; it i
 at 
most to verifiy the data, and to enquire if the con- 
clusions deduced from them are legitilnatc. 
And indeed we have good rea 'ton to ÙO this. First 
because usually Scicnce does not speak; it is the 
scientists who create a language for her. In the 
second place, because Science has always lived on 
hypothesis: one makes way for another, and after 
a certain tinle has elapsed it is not usual for the 
foroler one to reappear. 
For instance, what can Science teU us about our 
origin? Absolutely nothing, it can only stammcr 
contradictory theories. For creation it has tried to 
substitute evolution, without being able to produce 
any precise formula. After Darwin it extoUed 
Lamarck, then Hugo de Vries, to-morrow it will be 
a fourth scientific teacher; even if the question of 
evolution \vere settled in one way or another, \ve 
should be no further advanced. How and \vhy did 
Life appear on the earth? 
l\lechanical atomism ,vas to explain everything, 
forty years ago; you kno,,- \vhat has become of that 
theory, and of many other
. 

 ow the cream of all this lies in the fact that al1 
our theories-almost with our scientific expressions- 
are to be found in authors who lived many centuries 
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ago. Read again the famous poem of Lucretius, * 
and you will see how, according to him, Nature has 
arrived at perfection. 
She hesitated for long, endeavouring to bring to 
light most various forms of life, but, adds the poet, 
many of these were unable to survive because, lacking 
mouth or eyes or mobile members, they could not 
seek their nourishment nor escape danger. She had 
to nlake many attempts in order to produce animals 
capable of sustaining the struggle for existence. 
Natural selection, survival of the strongest, struggle 
for life-all this, one sees, is not Darwin's invention. 
And, \vhat is still more remarkable, Lucretius is only 
repeating Democritus and Epicurus. 
And do our modern philosophers teach, alt fond, 
differently froln Lucretius, when they make the 
origin of the Universe a play of atoms, where in- 
telligenee has no place, and from which intelligence 
emerges one fine day by tnere chance? 
Let us distrust theories until they can be proved; 
let us Inake them pass through the sieve of an im- 
partial and conscientious examination. 
The doctrine of the renewal of the body, which has 
been for some time admitted as a demonstrated 
thesis, rests in great measure on the experiments of 
M. Flourens; the reader will be glad to have the 
very words of the celebrated physiologist produced, 
the better to appreciate their Ï1nport. 
Ie I put a platinum wire round the bone of a young 
pigeon. Little by little the wire was covered with 
successively-formed layers of bone; soon it was not 
outside but in the middle of the bone; finaIJy in the 
medullary canal itself. How did that happen? How 
is it that the wire which surrounded the bone is no\v 
covered by it, that the ring which at the beginning of 
the experin1ent was outside the bone is now inside it ? 


*De Natura Rerum, lib. V. ver. 834 sqq. Lucretius lived in 
the 1St cent. B.C. 
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tc The explanation is that while on one, the ex- 
ternal, siùe, the bone acquired nc\v layers \vhich 
covered the wire, it lost on the other, interior, side 
the old layers, \vhich were "hed. I n a word, the 
\vhole bone that the ring surrounded had been shed, 
and the present bone that no\v surrounds it had becn 
formed since; the \vhole material of the bone has 
therefore changed in the course of my experiment." 
FJourens also gives another result of the same kind: 
I( I placed a small plate of platinum under the 
periosteum of a long bone. Little by little the plate 
\vas covered \vith osseous layers, as the ring had 
been. I t was at first outside the bone, then inside, 
then finally in the medullary canal; renewing the 
wonder of the rin
 that \\"as first outside and then 
inside. The bone, at first under, is no\v uþon the 
plate; or, lTIOrC dearly and exactly, an the old bone 
has disappeared, a \\'holly ne\\ bone has been formed. 
The bone which exists to-day is not that which 
existed when I applied the plate, but formed since; 
and the former bone is no more, having been com- 
pletely shed. 
"The \\'hole bone-all its matter-therefore changes 
\vhile it grows; there is in every such bone t\\'o 
inverse and opposite phenomena-a converse and an 
inverse, if I may so put it; a converse by \vhich it ic; 
constantly acquiring fresh molecules, and an inverse 
by which it is constantly losing the old ones, or 
rather, to speak more strictly, a developing bonc is 
not a single bone, it is a series of bones \\'hich replace 
and succeed each other." A nd from this Flourens 
concl udes : 
"All matter, every n1aterial organ, al1 being ap- 
pears and disappers, is made and unlnade, and one 
thin
 alone remains-that which makes a nd unmakes, 
which produces and destroys, that is, the Force which 
d wells in and rules all l\lattcr."* 


*Flourens: De la Vie cf tit fbtltlligelllt', pp. 16-:!1. 
N 
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From all this one writer iníers, somewhat precipit- 
ately it seems to me : 
"./\.n aniolal, a man, is a reality, a form across 
\vhich a current of lYIatter is incessantly flowing. It 
receives what is necessary and rejects \vhat is super- 
fluous. In this it resernbles a river, a cataract, a 
stream. The particles which cotnposed it a Inoment 
since are already dispersed, it can only continue to 
exist by receiving new ones."* ...L\nother writes: 
"This exchange of materials which is the mystery of 
animal life, takes place with extraordinary rapidi- 
ty . . . The agreernent of the results obtained by 
various experiments is a positive proof of the hy- 
pothesis according to which thirty days are required 
to give a whole body a new set of partic1es. The 
seven years which popular belief assigns as necessary 
are therefore a colossal exaggeration."t 
These thirty days are really rnarvellous! On what 
possible ground can such conclusions be founded? 
Most frequently, from the more or less rapid elim- 
ination of certain substances introduced into the 
organisln. Dogs, for instance, have been fed with 
nourishment impregnated with linseed oil, and linseed 
oil has been found in all their tissues; when this 
special feeding \vas stopped the oil was found to 
disappear rapidly. 
,. There is no fear that I shall question these 
results," says Delbæuf humourously, H and I grant 
readily that if it were possible to make a dog 
swallow petrol, one would probably find petrol in all 
its organs, perhaps even in its hair and claws." 
H But \vhat do
s that prove? Only that the 
tissues are either porous or susceptible of impreg- 
nation by certain liquids. Even if the tissues 
retained such liquids, nothing whatever would be 


*Draper: Les Conjlits de la Science et de la Relt

iol1, p. 91. 
tJ. Moleschott: La CÙculation de la rie, Vol. I. p. 15 0 . 
(Germer et Baillière, Paris.) 
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proved. Pclper i
 stained by oil and alcohol ; th
 
first renlains, the second c\'aporates; neither one nor 
the other ever becomes part of the substance of the 
,,* 
paper. 
But the difficulty raised by Flourens' expcritnents 
is not soh'ed. As a matter of fact, the growth of the 
bone frO[11 the outside to the inside \\ as 
uspected 
long before the famous physiologist's tinle. 1 I is 
experiments datc from 1840; just a century before, 
in 1740, Duhamel had observed that a pig fed \\'ith 
Inadder-root sho\\'ed, under the casing called the 
pcriosteuln, a distinctly red zone; a diet of alternate 
l11adder-root and ordinary food produced interior 
zones alt
rnately white and red. 
i\Iodern Physiology has also dcrnonstrated that the 
bone certainly shares in the life of the organisnl. It is 
provided with numerous ranlifications, intersected by 
canals connected with thc circulatory system, and the 
periosteum 1JlaÁ:cs bone just as the liver makes sugar. 
This function Inakes most \vonderful surgical oper- 
ations possible. 
In certain diseascs of the bone, the bone can be 
scooped out, so to speak, if the periosteum is 
healthy; it undertakes the restoration of what has 
been removed. If the periosteunl itself is partly 
destroyed, it can be repaired with a picce from else- 
where, \vhich speedily becomes one with the 
casing. t 
In this connection our surgeons show incredible 
boldness; but if you question them as to results, they 
will tell you that the osseous functions din1Înish \vith 
age. Let us enter into some detail: the bone 
follo\vs a marked evolution during its existence; 
simply mucous in the embryo, it becomes 


(J 


- 


* Delbæuf : La Jflltilrt bruit ct III .JIalière vivaJ/te, p. 110 
(F. A1can, Paris). 


t E"\periments of the celebrated surgeon L. OIlier, 1898. 
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cartilaginous and gradually ossifies; ossification is 
usually complete about the age of 20, or 25; from 
this time the work of the periosteutn becomes less 
necessary, the calcareous substance (chiefly phosphate 
and carbonate of .chalk), which extends between the 
osseous cells, occupies a more and more pre- 
ponderating- place; the bone being cOlnpletely 
formed ceases to grow, and it seems difficult to 
admit that the interior ossified nlatter can be the 
seat of movements which always involve assimilation 
and de-assimilation. * 
Everyone knows, besides, that with old people the 
fracture of certain parts of the skeleton, such as the 
neck of the femur for instance, is irremediable; 
knitting together any fracture becomes difficult; the 
periosteum tends little by little to beconle nothing 
more than a fibrous casing, having lost all cellular 
activity. 
In all these phenomena of renewal \vhich a super- 
ficial examination \vould tend to generalise with 
regard to the living organisnl, \ve must then dis- 
tinguish between the period of its formation and that 
when it is definitely constituted. 
The teeth push through the gums and grow, but 
whom could one induce to believe that their sub- 
stance renews itself? If this were so, we could not 
understand how a rotten but disinfected tooth could 
not repair itself. 
When the shell-fish and snail have spent vast 
energy in conecting the chalky salts that are to 
fonn their external organism-in a word, in 
building their house-do you think this can rene\v 
itself? In the long run will it not become impaired, 
like our skeleton? One can certainly by a graft of 
bone repair the machine, add a plate or a bolt, but it 
win be another machine that ha
 furnished the 
ma terials. 


* cr. E. Gley : oj. cit. p. 133, sqq, 
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..-\nd in the vegetable world, does the trunk of a 
tree, although impregnated \vith sap and possessing 
a true circulation, sho\v substantial change? And 
besides, to what purpose would be this perpetual 
change? \\"hy should the first materials have lost 
their original qualities? N one of their functions 
n1akes such a transformation legitinlate. 
I f a child is deprived of carbonates and chalk 
phosphates, the skeleton does not develop, and the 
infant becomes hopelessly rickety, there is no doubt 
of that; but would it be the Sal11C with an adult? 
That is \vhat needs to be definitely established. 

Iodern Physiology has demonstrated beyond 
doubt that a normal adult loses about 25 grammcs 
of mineral substances per day; these Illust be replaced 
if he is to remain alive, but the utilisation of this 
inorganic matter takes place differently in the fully 
developed man and in the child. 
In the infant the bones grow so rapidly that the 
skeleton increa
es by ahout one kilogrammc in 
weight during the first year; it assinlilates 4 or 5 
graolmes of phosphates per week. \Vith the 
adult, in ,,"hom growth no longer takes place, the 
tnineral substances play a very important part; on 
the one hand mineral salts fulfil an essentiaIly con- 
structive, plastic rôle, on the other they are chiefly 
functio1lal, and it is difficult at present to say to what 
extent the phosphates of the adult ske]eton, for in- 
stance, enter into the general circulation. 
Another riddle to be resolved is this: I f the 
whole body is renewed, how are we to explain the 
impossibility of curing gout or rheumatislll by 
oledicine, and that these diseases, of which we can 
only lessen the effects, are nevertheless hereditary? 
The quantitative value of the elements and their 
relations in Space explain nothing at al1 ; once more, 
\\"e nlust take the qualitative value into account. In 
this respect \ve have n1tlch to learn [ronl expcrinlent, 
and the problcnl is far from being resolved. 4. \nd 
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since, on the other hand, experiment \vill never be 
able to reach the ultilnate material particles, we shall 
never be compelled to admit the universality of 
changes \vhich have been partially ascertained. 
If the least grain of Ivlatter continues to exist in 
our bodies, the theory of renewal goes to pieces, -ipso 
facto. Now what embryogenist at the present time 
\vould take on hinlself to prove that this grain of 
Matter does llot exist in our organism? As a fact, it 
does exist, as we shall soon see: it is therefore quite 
incorrect to talk about the vital whirhvind which 
s\veeps away with itself all the matter of the living 
organism. All that \ve can say \vith certainty is that 
in the human body saine substances pass away, 
\vhile others remain. \Ve see now the \veakness of 
the arguments which some apologists use to prove 
the existence of the soul, relying on Flourens' 
experiments. 
" Every material organ -the whole being-appears 
and disappears" said the old Physiology. VVe now 
know \vhat such affirmations are \vorth, going as 
they do far beyond what the experiments of the past 
centuries have established. 
Surely we must prefer to these arguments, founded 
upon a science still in its infancy and which could 
never clain1 to be an absolute science, the meta- 
physical proofs supplied by the þhiloJ'oph-ia þerellJllS 
\vhich \vilI always be secure froln the attacks of 
Positi visrn. 
To sum up: the least defect in the hypothesis of 
entire renewal of the body during this life was to 
destroy the conception of physical identity, or at 
least to relegate it to the dOll1ain of negative 
entities. 
From the philosophical standpoint, we Inay un- 
hesitatingly affirm that this hypothesis was connected 
\vith the Cartesian theory, \vhich looks on the soul as 
a pure spirit linked with Matter; whereas the na/u1a! 
condition of our soul is precisely to be united to a 
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body in order to form a substantial \vholc, the human 
cOlnpound, that is, 
Ian. 
Frain the n1cdicd.l stcindpoint, the 
anle hypothc
is 
closed beforehand the door to possible explanations 
of our bodily prcdispositions, therefore to the 
re5earches of logical and experiInental 1
herapeutics. 
From the physioloriical standpoint, it left in the 
shade (not without good reason!) many facts, the 
existence of which it wished to ignore: relations 
that exist bct\\cen suul and body, acquired habits 
and qualities, innate individu(1.l tendencies (I mean 
the inclinations of the body froln the hour of birth), 
,,'hich do not concern the soul alone, since Inost often 
the soul only SUblTIits to thenl, aud deplores the 
defects \vhich Nature impo-;cs on it. 
Finally, there arises a last 4uestion purely theore- 
tical, but which a naturalist should not overlook: if 
it is of the essence of Life to be continually flo"oing 
and to resemble a torrent which wears away its bed 
and its banks, to replace thCITI by fresh mud-\vhy 
does Life end in De(lth? 
Let me explain nlY meaning. I f the soul alone 
remains unmoved in the midst of this unceasing 
whirlwind of 
Iattcr; if it is the soul's power that 
ßlasses the materials together, why i:-; not I..ife a 
continual growth? 
lan develops from birth to 
puberty, his body reaches maturity; for a fc\\ years 
he remains in this quasi-stable condition which is 
itself the forcrunner of decay. 
\Vhen comes this wear and tear, this exhaustion? 
To reply that it is the doing of the soul does not 
satisfy our reason; the soul being :-,imple and in- 
divisible cannot be subject to the law of Inortality. 
It is the "human cOlnpound" that grows old, and 
as the cause of this decrepitude cannot proceed from 
the soul, it must necessarily depend upon the body, 
upon l\latter; and it i-; here that \ve lTIUst seck for it. 
But here is another difficulty: if our Inaterial 
capital is continually increasing, one d{)es not see 
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why the in) ported materials should suffer depreciation 
by being incorporated into the organism. Because 
they have come later into tbe bodily mechanism, the 
molecules of azote, carbon, and hyd rogen, are 
neither better nor worse. 
Step by step we come to see that, if \ve wiJI take 
aJl the facts into account, \\'e are inevitably led to 
seek for a hypothesis entirely opposed to that of 
integral rcne\val. 
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IF the body doec; not renew itself, \vhully and Inany 
tin1es during our life, \\"e must conclude that the 
living being contains sOllle/lling 'il!kit.:ll belo1lgs to hillt, 
and to no one else, a corporeal material \\'hich is the 
cs.;ential ground of his individuality, something with 
which he is born, which is his capital and his heritage, 
and that it is this \vhich acts in dependence on the soul. 
This, whatever it may be, is the foundation of that 
rn)'sterious Identity into \vhich \\'c must now enquire; 
\\"e are conscious of it in the intimate depths of uur 
being, <lnd we feel that it alone can c:;upply us \vith 
the solution of the problcln of individual Identity. 
But how can we reach it? Sonlc physiologists never 
Inention it ; most people, even well-educated people, 
still content themselves with the conclusions-very 
precariou
 one
, as \ve ha,'e seen-based on the 
experiments of Duhamel, Flourens, and others. 
.A.nd yet an analysis of the 010st surely ascertained 
facts, as also the general tendency of modern Science 
devoted to the study of the living creature, is \vell- 
fitted to put us on the way to the citadel where this 
Identity, apparently inaccessible, takes refuge. 
Let us begin by studying the development of the 
living creature, it will not take us long to distinguish 
clearly between what it is and what it is not. Leaving 
on one side the embryonic life, we can say that every 
individual, from the moment of birth, i') at once 
con,;ciol1
 of the necet;sit) of proviòing for hie;; life. 
I low doc" h
 do this? By a/ill/ellt. 
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But if this word, in its COlnmon acceptation, means 
a col1ection of materials of which we have a very 
clear idea, this is not the case when we try to fix the 
use and division of these alimentary materials. Here 
\ve enter the domain of pure Physiology, and if we 
take the trouble to colIect the various definitions of 
"a1iment," we shall probably be no further on. Some 
will tell us in what it consists, materially speaking, 
and the whole chemical nOlnenclature will be put 
before us ; others will dwell on the food ration and 
tell us the diet necessary for our maintenance. 
We lose every day, by the waste of our organism, 
under the form of secretions or unutilized products, 
materials which 11lust be replaced, we replåce them 
by the absorption of nourishment, solid or liquid. 
N o\v, whatever may be the particular kind of aliment, 
if we wish to maintain the organism in proper con- 
dition, \\"e must obtain 2,500 grammes of water, 20 
gramnles of mineral salts, 400 gramnles of carbon 
hydrates, which are to be found chiefly in vegetables 
and cereals, and are converted into sugar; 65 
gralnmes of fatty 111attcr and 107 grammes of 
albumenoids \vhich we extract from flesh-meats, 
fish, etc., \vithout reckoning the oxygen that we 
must absorb by respiration.* 
Such is the ration for an adult; but to what 
end, in the ultimate analysis, are these substances 
destined? That is what we need to know. If the 
aliment is all that sustains life, why does this ex- 
pedient fail us at a given moment? Is there a 
difference between the utility of the alirnent provided 
for the growing organism, and given to one ap- 
proaching death? 1\10st certainly, and a single 
observation will prove this. 
Certain birds swallow stones; the snail and the 
oyster, like the infant, require to absorb calcareous 


* Armand Gauthier: L'Alimentation et les Regimes chez 
l' lwmme sazn et chez les malades, pp, 98-100 (Paris, 2nd ed). 
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salts in abundance. Are these substances aliment? 
i\ ot for the bird, through whose stomach, i:l ordcr to 
aid digestion, they pass just as they are; but certainly 
for the othcrs, in which thcy serve to build up a solid 
osseous systenl. 
\Ve must therefore distinguish between the alinlcnt 
which goes to construct and build up the individual, 
and that \vhich Inaintains hinl. 
The \vholc time bctwecn birth and pubcrty is 
clnploycd by the individual in forming hill1sclf, in 
reali/ing thc plan of his creation, and since aliment is 
potential energy, one can say that during this part of 
his life he establishes this energy according to the 
conditions of his constitution; he prepares the enginc, 
the wheels, the pulleys, the conncctions-in a \\'ord, 
the nlcchanisln, (an unstable mechanisnl, let us never 
forget, in its very essence) which later on \vill operate; 
\\Tith the nlaxilnurn of result. Does that mean that 
during this stage the energy will not be partly uC)ed 
for sustenance? Certainly not, but I have insisted 
on the point to nlakc it clear that at the beginning 
this energy serves chÙ:ßy for the t:ollstrltctio 1 of the 
building and of the mechanisll1. 
Thus then, the adult is iorrned; the Inachine works, 
but already this itnportant part of the organisnl is 
distinct fronl that of his neighbour. Receiving 
different impressions, it has re-acted differently, 
reflex actions are created, habits are acquired, such 
and such organs are more or less developed by 
exercise. This individual has exercised the muscles 
of his arm, another has practised singing, a third has 
learnt to play the violin, a fourth the piano, and so 
on. Each has therefore stored up energy under this 
or that fOrIn ; his machine has become qualified for 
one kind of wor. n10re fl1an another; \\'ill you say 
that there is no difference from the organic point of 
view? These acquirements, registered and fixed in 
certain parts of the organism -muscles, brain, nerves, 
etc., are what will constitute, properly speaking, 



\ 
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individualized characteristics which cannot but grow 
stronger under the combined influence of soul and 
bod y. 
All this, it will be said, can fit in with the doctrine 
of the integral renewal of the corporeal material. One 
by one the molecules pass away and are replaced by 
others; the new arrivals, since they fulfil the same 
office, keep the machine working, just as in a factory 
an attentive engineer keeps a \vatchful eye on the 
apparatus, replaces a n1issing part, repairs a \vheel, 
or puts a connection in order. 
N ow, once lnore, whence comes the wear and tear? 
\\7e have already established evident facts \vhich 
have shown us that certain parts of the organism 
cease at a definite time to grow and be repaired. A 
careful study will tend to gen
ralize this fact. 
Living 111atter differs from artificial machines in 
being able to repair itself; \ve have quoted the case 
of bactr)çjans, and could give others. Speaking 
generally this capability appears to grow less in 
proportion as we rise in the anitnal scale; in every 
case it is always limited; a claw can grow again, a 
heart, liver, or kidney, never, I n the higher animals 
the loss of a phalange is irreparable, a scar is visible 
all through life, and so is tattooing, and this latter is 
incomprehensible if l\latter renews itself; it is not a 
question of a simple wound or accidental loss of 
substance, but the introduction of a colouring matter 
\vhich the vital stream should slowly eliminate. 
But this does not take place, because from a certain 
age the skin itself does not change, 
This restorative faculty, the power of which vanes 
in inverse ratio to age, we shall see yet better 
delTIOnstrated in the following example. 
l
veryone has heard of those cases of hen1iphlegia, 
unhappily too frequent, in which one half of the 
hody beCOlTICS paralysed; they arc rnost frequently 
due to the rupture of a hlood vessel in the hrain. If 
the accident occurs in the left henlisphere it usually 



THE TOF:
 fITY OF rIlE IXDIYIDL.\J., :?O.. 


produces clplzllsia, th,lt is, loss of articulatioJl. If the 
patient reco\er
; he is incapable uf 
pecch; it is 
necessary for hin1 to repeat his whole education in 
this respect, and to learn to the other cerebral 
centres in order to pronounce syllables and words 
corre
ponding to his ideas; the lc
ion can form a 
scar, but cannot be repaired. No\\' Kussmaul 
mentions sinlilar pathological cases ,,"here the 
subjects have been able to learn to speak again, 
though a notable part of the left speech-centre and 
even the mantle of the whole left hemisphere had 
been destroyed. But these cases were all of 
children.* \Vhile their organism \vas in process of 
construction they had reserves of energy at their 
disposal. 
Thus fro 01 a given moment, \"hat \\'e call our 
organic material, the stock \\'e have built up, ceases 
to be capable of repair. So long as the parts remain 
in outline or even in process of construction, the 
energy drawn from the aliment can secure repairs, or 
supply for deficient organs by certain artifices; the 
\\'ork once achieved, the factory \\'orks normally and 
supplies its own needs. 
\Vhat marvellous harmony exists in this whole 
organisnl, in which the smallest details arc foreseen; 
in \\,hich the routine of a \\'orkshop echoes through 
all the centres that compose this industrial to\\'n 
\vhich constitutes our body! 
But this wonderful mechanism spends its forces; 
it needs \\"ater and coal to keep the Inotor going; 
oil to grease the wheels; every centre has necessitie
 
of which its neighbour knows nothing. Continual 
demands are made on it. And then there is waste, 


· Kussmaul: Les Troubles de la Parole, Ch. xxxi. If speech 
or muscular movements are sometimes restored in the adult, 
there has not been lesion, or destruction, but simply com- 
pression of brain matter by the discharged blood. If this is 
reabsorbed the compression ceases and the functions are 
restored. 
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though this is not absolute 10s5; what is usable 
in it passes into sub-products, such as bile, which 
are employed on the spot; others are expelled 
altogether; new arrangements have to be con- 
sidered, but all is foreseen, the sewage-expenses 
are part of the budget; inlpurities are carried away, 
the kidneys selecting 'what must be discarded. Sugar 
is necessary, the liver creates it; oxygen is needed to 
maintain combustion, every drop of blood undertakes 
its transport after its passage through the lungs; the 
heart secures the circulation of the blood; and the 
brain, by ll1eans of the nerves, acts as regulator. In 
short, when everything is taken into account, the 
factory that is our body needs 2,250 calories every 
twenty-four hours in order to keep alive, and as 
every calory represents a labour of 425 kilogranl- 
mes: you see that by the end of the day the work 
accom p1ished reaches a pretty total. * 
With a man who works hard the calories can reach 
the number of 4574. That means that every muscle 
actively engaged discharges heat. The combustion 
becomes more intense; a part of the heat is recovered 
by the body, the rest is transformed into mechanical 
(motor) work. The muscle may be compared to a 
slack spring; in order to tighten it again, one must 
put into it the same amount of force as has escaped; 
aliment makes this possible. It cOlnes impregnated, 
so to speak, \vith force, and every part of it like a 
tightened spring \vhich will supply some of the 


, 


* Of this total, 38 calories are required for the cardiac 
functions. The whole labour performed by the heart, which 
never rests, since it pumps the blood into all the organs, 
amounts every 24 hours to 16,128 kilogrammes. The heart 
of a man who lives a century has therefore performed a labour 
of about 600 millions of kilogrammes, equal to 8 millions of 
horse-power. The numbers given are the result of the recent 
researches of the American school on this subject. Cf. Paþers 
of the University of .ftfiddleto'Zvn. \Varks of Professors Atwater, 
Rosa, Benedict, Carpenter, and Bayaut. 
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l110vemcnt and contribute to the p
rforn1ancc uf 
the \,'ork. 
The analogy between our bodiee; and machines 
i.:; therefore striking; but when we rct1cct, ho\v 
in1mensely superior i
 the anilnal urganisation! It 
fceds itself, regulates its outgoing<<;, and chooses its 
fuel. At first sight one would say that it realised 
the dream of perpetual motion. \\'hat an illusion 
that would be! 
Like machines of \vood, iron, or steel, our living 
U machine II is, alas! subject to wear and t
ar, and 
what we have called "our material mechanism" 
cannot, or can only in the most trifling degree, 
repair itself after its full gro\\ th has been reached. 
Through being stretched, slackened, and re- 
stretched, the best violin strings are broken at 
last; it is the same with our n1uscles; if a fibre 
is torn the extremities can be rejoined, but all 
physiologists will tell you that it is "Fith conjunctive, 
not muscular, tissue; if the n1uscJe is not hurt or 
destroyed, it shows, none the less, symptoms of 
weariness; little by little it becomes less supple, 
the joints ossify and ankylose, the pulse beats more 
slowly, the respiration grows quicker, assimilation 
takes place less rapidly, the nutrition of the tissue
 
is less perfect; the cerebral substance becon1es almost 
incapable of dealing \vith new acquisitions and can 
only carryon its fOrlner mechanism; for it is a fact 
that old people remember long-past things \vith far 
greater keenness than recent events. 
The mass of cerebral ITIolecules is not then 
replaceable. As with a \vell-disciplined and long- 
trained army, if a soldier falls, a new recruit can 
be put in his place; but he cannot be of the same 
use; he has no training and does not yet know his 
business. This is the explanation of the fact that 
every living being \vears out, gro\\'s old, and is fated 
to die. 
Yet the \vear and tear does not affect all the 
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organs simultaneously; some, like individuals, gro\v 
old more quickly than others. l'he machine stops 
because one of the \vorkshops cannot fulfil its task 
any longer. 
But it can be repaired, we shall be told, and if the 
theory is true, the life of the individual can be thus 
preserved. This is exactly what has been done.* 
I f a grave injury happens to the heart, the 
circulation is immediately suspended, and the body 
perishes for lack of it. Clever surgeons have been 
a ble in certain cases to repair the breach, and thus to 
put the whole machine on its feet again. In the 
same way they have succeeded in replacing a kidney, 
in strengthening an artery. \Vill they not soon 
succeed in suppressing death? Not in the least 
degree. These masterly operations can only prolong 
life; some day or other the 111echanism wiIl come to 
an end through the general wear and tear of its 
machinery, and its reconstruction wilI be irreparable. t 
How nluch more harmonious and logical this 
theory will now seem to us, of the conservation in the 
individual of something \vhich belongs to him, of a 
mechanisnl which builds up itself, and in part repairs 
itself by means of its reserves of energy, until the day 
when, its organs being completely developed, we see 
it subject to the la\vs which rule every material 
organiza tion. 
Thus, every living organiS111 contains two parts: 
one which passes away, and is consequently subject 
to all the vicissitudes of the torrential flood \vhich 
compels it to depart when scarcely settled in its 
place; the other which grows, which develops up to 
a limit imposed by the maximum of the organic 


* Experiments by Dr. Carrel, (1906-8). 


t " To sum up," \\ rites E. Cley, "the power of reproduction 
of the human tissues is very limited, most of the organs can 
only be partially repaired by means of a cicatricial tissue which 
is almost the sanle in all the organs." (Physiologie). 
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functions, works in its own fashion, wins its right to 
citizenship, wears itself out, grows old, and dies on 
the premi"es ; on the one hand, if you like to cxpres
 
it so, a forcign elctncnt accidcntdlly incorporatcd in 
the bodily substance. on the other the native elclnent 
\vhich livcs in its own homc, and occupies the city in 
right of ownership:'" 
\ Vhen \VC reflect, however, we see that the problctn 
is only partly resolved. 
OUf II material n1cchanism," \ve have .,aid, has 
Jc\'eloped itself autonomously, each indÏ\'idual 
distinct froln his neighbour: acquisitions, tendencies, 
habits have produced a distinct something which is 
part of JI)'sclf and of the foundation of my 
individuality. That is acknowledged. But what 
l11ysterious force has cOlnpellcd it at the beginning to 
develope according to a particular la\v-in a ,vord, 
where must \\"C seek the origin of the differentiation 
of our CI mechanisn1 " ? 
Undoubtedly the influences of environnlent differ, 
and consequently different reactions take place. But 
anyone content with this as an ans\ver would soon 
have to reckon with inextricable difficulties; ex- 
ternal influences can only very slo\vly and accidentally 
Inodify animal 11lechanisln, and if one would discover 
the true reason of the specific diffcrences, one must 
enquire of a much more powel ful factor: Heredity. 
N' o\v what transmits heredity? The gel Ill. 
\Vhen you study the germ with the microscope, 
nothing re\'eals its future de\"clopment t and yet it is 


-It 
lodern Physiology has excellently brought into relief this 
l11d.nner of looking .1t the problem, U It is the movement of 
as
imilation -md of separation which Cuvier called the 
'tourbillon vital.' But it must be carefully observed that, 
contrary to what the biologists of Cuvier's time belie\'ed t it is 
not the essential living substance, the cellular protoplasl11 t \\ hich 
is carr
ed away in this whirlwind, but only the materials 
elaborated by the protoplasm, and \\ arehoused, in some sort, 
under the form of fat anrl glycogen which are thn incessantly 
de:>troyed and renc",'ed." (Cley. oþ. cil. p. (15"). 
o 
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this \vhich will build up the individual. I-Iere then 
we have a single grain of Matter which contains in 
itself not only the essential characteristics of the 
species and the race, but the special qualities of the 
ancestors of the family. The germ seenlS 
indistinguishable from others, yet the infant who will 
issue from it \vill be hÙ/lselj and nobody else; formed, 
so to say, from the paste of his parents, he will grow 
slowly or quickly, will be strong or rickety, his teeth 
,viII be in good or bad order, his hair black or \vhite ; 
his temperanlent sanguine or lynlphatic; from his 
birth, even fronl his very conception, he has a 
tendency to gout, rheumatism, or gravel; his organic 
faculties will be the result of all the ancestral 
tendencies; he wiU be extremely sensitive, sweet and 
good-tempered, egoistical and surly, according to the 
family of which he is a l1lember. IT ndoubtedly the 
soul can react, but the tendellcy will exist none the 
less. 
The memory itself is transnlitted by heredity, but 
this is not the case with the intelligence. Ho\v n1any 
H very ordinary" children have clever parents, 
because the inte1Jigence is not an organic faculty, and 
therefore it can very truly be said: (, In proportion ac; 
we rise in the hierarchy of our faculties, the 1'óle of 
heredity dilninishes, without ever completely 
disappearing. It must persist even to the highest 
domain of the soul's activity, since the organisnl 
bears a part in the soul's operations, but the soul, we 
may say, frees itself rnore and more from bondage 
to its instruments." * 
The germ once developed, the individual \vho will 
issue from it will add to this common fund, bequeathed 
to hill1 by his ancestors, his o\Vn special character; 
tha t is, the comnlon fund will undergo various 
Inodifications in detail. ...-\nd this soil, cultivated by 


'* Dr. Lefebre, L' II/r/dit/: Congo Sc. des Cath. 1891. 
7me Section, p. 184. 
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him in his 0\\ n way, transformed according to hi
 
abilities and his virtues, he will bequcath, such as it 
is, in the germ transmitted to his chilòren.* 
Apply this theory to animal as we1l a
 hutnan 
descent, and you \vill understand why the instinct of 
beasts is transmitted in its entirety froln parents to 
their offspi ing. The spider \vea\"es its \veb as of yore, 
the ant cultivates the same grubs; bectJe
 Jay thcir 
eggs in the saIne corp
cs; centipedcs, Inoths, bombcx 
or ammophiles have not changcd thcir clever way of 
paraJysing their victinls; on coming out of their 
shells ducklings plunge into the nearest pond, to the 
great aJann of the hen that has hatched them. 
In the long run, variations in cnvirontncnt call
e 
scarcely any Inodification in the operation ùf th( 
instinct, which passes down unchanged through all 
the individual creatures. And this is the rcaC;Ol1 
that a superficial observation n1ight confuse anin1als 
with true autoo1ata. 

Ian, on the contrary, i:-, eIninently capable of 
perfection; endowed with intelligenc
 and will, he 
can vary his actions, perfect his methods, produce 
good fruits froln the talents \vhich God has given 
hiln, and thus transmit to his descendents soo1ething 
of the aptitude in various \va}'s that it has cost hilTI 
ITIuch labour to acquire. 
I t is time to conclude these considerations. There 
exists in every hUlnan being an acquired matter 
\vhich his parents have transmitted to hilll, a nucleus 
no doubt of sufficiently frail bulk, but sufficient to 
contain and sun1 up accumulated tendencies. 
I-Io\v can this Inicroscopic germ include \vithin 
itself the design and the organic properties of the 
Inan that is to be? That is a mystery which 


· " I t is therefore especially to the proteid exchanges that 
we apply the word as:;imilation, this being the production by the 
It'vz"n.t: bein ð of a substallce ide1Ztical with its (}'ZVIl J, (Ch. Robin). 
I n this, cons
quently, consists the essential characteristic of 
life, and therefore also the secret of heredity. 
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Science is powerless to elucidate, but that matters 
little, since we kno\v that it is on this same nucleus, 
now developed, that the human soul will build its 
body, increase and perfect it, group other elements 
around it according to a pre-determined plan 
belonging to itself, in such fashion that a material 
being \vill be constituted that cannot be confounded 
\\'ith any other. * 
If then our physical identity has its root in so 
111inute a part of the corporeal substance, can \ve, 
without talking nonsense, deny to the Creator the 
po\ver of reconstituting sonle day, at the rnOlllent 
of the resurrection, this same identity which the 
soul has been able to acquire by its inherent powers, 
during the very short time granted it to perfect its 
individuality? Our ignorance on the subject of the 
constitution of the matter that belongs to each 
individual, forbids any objection on the part of 
incredulity; all such we can dismiss as irrelevant. 
Our present Science, powerless as it is to solve 
the question, nevertheless teaches us various facts 
that show us that this reconstitution of the human 
body, even in its physical integrity, at the moment 
of the resurrection, is far from being an itnpossibility. 
\Vhat are, in the last analysis, the molecules 
contained in the germ at the beginning but particles 


* Every cell has the power to produce individuals of the 
same kind. "In beings of a given species, the newly formed 
living matter is specifically distinct in its chemical composition, 
in its structure and its functions, from that of living beings of 
any other species. I n beings of the same species the cells of 
each tissue or organ create, similarly, the specific substances 
of their protoplasm, although all the organs are nourished by 
the same plasms; thus with materials common to all they 
have the power of forming each his proper and specific 
substance. The interior mechanism of this essential life- 
process escapes our observation." (Gley, oþ. lit. p.657.) 
I n the face of such demonstration one asks how anyone 
can at the present day maintain the theory of transmigration: 
cr. on the same subject, Armand Gauthier: COllr.f de 
ChÙllic, T. I I I, pp. 7, 8. 
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of ether? ... \ nd what con ncets them? Again, ether, 
if wc are to believe our present theories of :\fatter. 
X ow \VC ha\'c seen that the relations which unite 
the ultiJnate particles of the atonl are not, properly 
speaking, corresponding with the conditione:; of our 
Space. \Ve could itnagine no disposition of thenl 
which would correspond with the reality; they 
would rathcr correc:;pond to a qualitatÏ\'e order, and 
all our knowledge entitles us to believe that they 
belong, in fact, to a fourth dimension of Space. 
1'hc bond which unites particles of three di- 
olensions eOLlld therefore re
id(" outside of our 
Space; it would not on this account be less tnaterial 
and foroled of Inaterial particles. 
There is therefore no contradiction in adJllitting 
that these particles tllight, after death, serve to other 
uses. \rhy, when freed [raIn the conlplex combin- 
ations in which they were confined by the substantial 
attraction of the body, should they not await the 
nl0ment uf the resurrection? Do \\ e even know if 
material1y they are adapted for other functions, and 
if it is not an impossibility for them to enter again 
into an organized substance? 
On this point true Science teaches nothing; \ve 
are free, therefore, to tllake all possible suppositions, 
and yet it is very probable that we shall still be far 
froln the true hypothesis? 
N everthe1ess, as we shall soon see, this theory of 
the organic nucleus placed in the space of four di- 
n1ensions is that \\'hich in the present titne agrees 
best with man's future condition, that i
, with the 
prerogativec:; of the resurrection-hod)'. 
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I
10RTALITV IN THE RESURRECTIOK 


THUS all the so-called scientific argUtllents against 
our resurrection vanish so soon as \ve examine the 
conditions of our Identity in the light of the most 
recent researches of Science. 
The resurrection of our body is possible; nothing 
hinders God from restoring what He once created; 
not only will this body which has belonged to us 
and been a part of ourself, be once again ÙifoJ')J/ed 
by our soul, but what constitutes our special lJIatler, 
\vhat belongs to ourself alone and not to our brother 
or our neighbour, will again belong to us, and 
through the almighty po'ver of God will once Inore 
comnlit itself to the dominion of the soul. 
How \vonderfuJ is the profundity of the Christian 
dogma which thus harmonizes so marvellously \vith 
the very essence of our nature! 
Man, as we have seen, is not sitnply "an intelligence 
served by material organs; no more is he a pure 
spirit momentarily wedded to material elements; 
the blending is tnore complete than this; there is a 
suLstantial union between the soul and the matter 
through \vhich it acts; in the words of the philo- 
sophical definition, Man, ,,-hole and entire, is "the 
human compound." - 
The separation caused by death is therefore some- 
thing abnormal, never \villed by God; the sin of the 
first man has disarranged the divine plan. This is 
simply the teaching of Christianity, but it i') too 
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often forgotten; yet the words of the Scriptures 
ar
 fornlally explicit on the point. Read again, 
co;pecial1y, the luminous doctrine of St. Paul given h,) 
the Corinthian5, \vhich contains the \\'hole substance 
of the Catholic dogma of the resurrection. 
"For by a man [
\dam] can1e death, and by a '[an 
[Christ our Lord] the rec;urrection of the dedd . . . 
But sonle man will say: 110\\.' do the dead rise 
again? or with what manner of body shall they 
come? Senseless man, that which thou SO\V
st j
 
not quickened, except it die first. And that \\'hich 
tholl sowest, thou sowest not the body that shall be, 
but bare grain . . . but God giveth it a body as I Ie 
win: and to every seed its proper hody. All flesh is 
not the same flesh . . . So also is the resurrection of 
the dead. It i:-; sown in corruptiun, it shall rise in 
incorruption. It is sown in dishonol1r, it shall rise in 
glory. It is sown in \veaknesC\, it shall rbe in power. 
It is sown a natural body, it shall risc a spiritual 
body." 
\\'hat the Apostle under"tands by the U spiritual 
hody" \\'e shan see as this chapter proceeds. St. Paul 
content" hirnself with sa}'ing: U If there be a natural 
body, there is also a spiritual body;" the one is 
earthly, and the other hea\.enly, and Ie as \VC have 
borne the in1agc of the earthly, let us bear also the 
image of the heavenly." 
\nd he adds: Ie r\ow this 
I say, brethren, that flesh and blood cannot poss
ss 
the kingdom of God; neither shall corruption possess 
incorruption. Bchold, I tell you a mystery: We 
shaH all indeed rise again: but we shall not all be 
changed . . . and the dead shall risc again incor- 
ru ptiblc." * 
\Ve shall rise therefore with our own bodies indeed, 
hut they will have acquired new qualities, the chief 
of which-;-that which concerns us mo
t, will be 
incorruptibility: the dissolution of the body \vill be 


* 1 Cor. xv, 21,35-39, .P-44, -19-5 2 . 
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henceforth inlpossible, according as it is written: 
"Death is s"vallowed up in victory. 0 death, where 
is thy victory?" The soul at the resurrection \vill 
restll11e those elements from which, according to the 
Creator's design, it should never have been separated. 
Upon this H body of death" the soul will inl pose the 
conditions of its own imillortality. There will be no 
Inore passions to disturb us, for if in this life cc the 
flesh lusteth against the spirit, and the spirit against 
the flesh," if flesh and spirit are in their tendencies 
" contrary one to the other, so that you do not the 
things that you would," * it could not be so when 
your soul will possess the full knowledge of the truth. 
To this glorious prerogative will be added that of 
which 51. Paul speaks: our body "sown in dis- 
honour, sha1l rise in glory, so\vn a natural body, shall 
rise a spiritual body." Does that mean that its 
constitutent elements will becoll1e spiritual or even 
imlnaterial substances? Not in the least. To 
support such a proposition \vould be to fall into 
()rigen's error, t it would be to assert at the saIne 
tilne that our bodies were stil1, as they are now, our 
O"it'Jt bodies, and that their nature was radically altered. 
If the body \vcre to become spirit, rightly observed 
St. Thomas, man, to "vhose nature the body essentially 
belongs, \vould not really rise again at all. Butsince 
the glorified body will be wholly subject to the spirit, 
and the soul will no more have to COITI bat corporeal 
passions, the Apostle could speak of the risen body 
as " s )irituaI." 


* Gal v. 17. 
t Vigilius-Canones adversus Origenem (543). " Siquis dicit 
aut sentit, in resurreetionem, corpora hominum orbiculata 
suscitari, nee eonfitetur nos rectos suscitari, A.S." Cf. Cone. 
Toletanum XI (673) Adeodato Papa. "Hoc ergo exemplo 
capitis nostri confitemur vera fieri (al. vera fide) resllrreetionem 
carnis omnium mortuorum. Nee in aëria vel ql1aliJet al ia 
carne (ut quidam dilirant) surrectos nos credimus, fed in ista, 
qua ,'i\'imus, consistimus, et moyemur." 
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Besides, Chrbt, \Vho ac; lIe is the cause "'ill also 
be the model of our resurrection, rose from the dead 
with a palpable body, truly Inaterial, although 
endowed with propertiec; other than our hodies at 
present po<;sess. 
Let us read again in the Ne,," Testament the 
various passages which describe our Lord's appari- 
tions after 1-1 is resurrection: the properties of which 
\ve speak are indicated there in the clearest manner. 
\Vhcn on the mornin
 of the first day of the week 
which followed the Death of Jesus, :\Iary l\Iagdalene, 
:\Iary the mother of J ames, and some other women, 
came to the TOOlb, they \vcre astonished to find it 
empty; but on the same day Christ H..ic;en appeared 
to them, as also to Simon Peter. Nevertheless, 
and even though the holy \\'omen had conversed with 
our Sa\'iour, the other dic:;ciplcs gave no credit to this 
evidence, \vhich seelned to them the result of an 
excited imagination. In spite of the rciterated 
promises of thcir l\la c ter, \\110 had announced J-li., 
}{esurrection so plainly to them, they continued to 
be incrcdulous. 
It \vas then that, late in thc afternoon, I Ie appeared 
again to two disciples a" thev walkcd to\vard<; 
Elnnlaus, a little village sixty stadia * distant from 
Jcrusaleln, but th
y did not recognize Him at once. 
"And they drc\v nigh to the town, whither they 
were going; and He made as though He \\'ould go 
farther. But they constrained I-lim, saying: Stay 
with us, because it i<; to\vards evening, and the day is 
now far spent; and He went in with them. And it 
canle to pass, whilst He was at table \vith them, He 
took bread, and blessed and brake, and ga\'e to thenl. 
And their eyes were opened, and they knew Hinl: 
and He 'vallislted out of their sight . . . And rising 
up the same hour, they went back to Jerusalem: and 
they found the eleven gathered together, and those 


<< About eleven kilomètre
 [" 5ixty furlongs "]. 
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that "'cre with thern, saying: The Lord is risen 
indeed, and hath appeared to Simon. And they 
told what things were done in the ,vay; and how 
they kne\v Him in the breaking of bread . . . The 
doors ,;vere shut, ,;vhere the desciples ';l'ere gathered 
together, for fear of the Jews . . . \ Vhilst they \vere 
speaking these things, Jesus stood in the midst of 
them, and saith to them: Why are you troubled, and 
\vhy do thoughts arise in your hearts? See My 
hands and feet, that it is I 1\1yself; handle, and see: 
for a spirit hath not flesh and bones, as you see 
ie 
to have. And \vhen He had said this, He showed 
them His hands and feet. But \vhile they yet believed 
not, and wondered for joy, I-Ie said: Have you here 
anything to eat? and they offered Him a piece of a 
broiled fish, and a honeycomb. And when He had 
eaten before them, taking the reInains, He gave to 
them . . . N O\V Thornas, one of the twelve, \\'ho is 
called Didymus, \vas not with theln when Jesus came. 
'fhe other disciples therefore said to him: \Ve ha ve 
seen the Lord. But he said to them: Except I shall 
see in His hands the print of the nails, and put my 
finger into the place of the nails, and put my hand 
into His side, I will not beJieve. And after eight 
days, again His disciples were \vithin, and Thomas 
with theine Jesus cometh, tIle doors being shut, and 
stood in the midst, and said; Peace be to you. 
rrhen He saith to Thomas: Put in thy finger hither, 
and see l.\iy hands; and bring hither thy hand, and 
put it into l\ly side; and be not faithless, but be- 
lieving. Thomas ans\vered, and said to Him: l.\Iy 
Lord, and Iny God. Jesus saith to him: Because thou 
hast seen l\1e, Tholnas, thou hast believed: blessed 
are they that have not seen, and have believed." * 
* St, Luke xxiv, 28-3 1 , 33-35, 3 6 , 38-43. St. John xx, 19,2.t- 
29. [The Scripture quotations throughout the volume, which 
the author transcribes from a French TraductiOll de la Biblt d' 
,pres /es texits orz:
ina1tx, by the Abbé A. Crampon, are tak
n 
in the the translation from the ordinary English Catholic 
version, inyolving trifling differences]. 
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Thus in the per
on of the unbelieving f\po
tle our 
Lord has given us a great le
son. After the testinlony 
of those who \\"itnessed that they had seen IIinl \'
ho 
was risen, Thomas had no reasonable ground for 
doubt. God docs not demand of u<; a blind and 
unreasoned faith, but v{e are bound to believe IIis 
word as soon as its authenticity is demonstrated to us. 
Facts affirmed by numcrous witnesses constitute a 
means for us to kno\v the 1'ruth, and a legitimate 
nleans, for it is within the liInits of experimental 
knowledge. . 
Thc"e \\cre not all the appearances of the 'laster 
after His H..esurrection, but they are sufficient for our 
purpose. From the passages we havc quoted, and 
especially from the sentencês we have underlined, we 
must conclude that our ri
en bodies will not be purely 
spiritual: "" \ spirit ha th not flesh and bones." Like 
our present bodies they will occupy a plnce, a real 
space. \ V e need not ask therefore if \\'C shall be 
U anywhere" after our resurrection; the question i
 
resol ved by the very fact. 
Christ in fact revealed this to His disciples; "In 
:\Iy Father's house there are many mansions," that is, 
there \\'ill be roonl for all: cc I f not I would ha vc 
told you: because I go to prepare a placc for you. 
.t\ nd if I shall go, and prepare a place for you, I will 
come again, and \\yill take you to :\Iyself; that \\'herc 
I anl, you al"o Inay be. 
\nd whither I go you kno\v. 
and the \\"ay you kno\v." * 
All these expressions that indicate place would be 
incomprehensible and e\yen meaningless in reference 
to pure spirits. But it does not follo\v from this, that 
our bodies could not in the future receÏ\'e other 
properties, even in the physical order. 
\Ve have seen that the risen Body of Christ could 
instantaneously become invisible to human eyes, that 
lIe could with utmost facilty transport I-liInself from 


* St. John xiv, 2-4. 
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one place to another, that in fine, He could enter a 
room tl doors of which were closed. - 
It must be- therefore adnlitted that after the 
resurrection our bodies ,viII possess the saIne preroga- 
tives, and this has not failed to exercise the acute 
intellects of philosophers and theologians. 
It is true that \\7e cannot comprehend the 
mechanisrTI by which such phenomena becomes 
possible; there is here, as S1. Paul says, a veritable 
mystery, that is to say a series of phenomena beyond 
our present reasoning powers; but it is curious that 
our theories of Hyperspace prove that in themselves 
the prùperties of the glorified body are in no way 
opposed to reason. 
Our spatial relations, as we have often had 
occasion to dernonstrate, are purely contingent; 
no\v it is easy to prove that a modification in these 
relations in a definite direction would be sufficient, 
\vithout any change in the ultirnate elements of 
l\Iatter, or even in the atoms, to endo\v the material 
substance with new properties, somewhat discon- 
certing to our present habits of life. 
If \ve ask a child to prove the equality of the two 
triangles on page 62, he wilI not only be exceed- 
ingly puzzled, but, probably, neither \vould he see at 
a glance that the t\\70 figures are equal and can 
therefore be placed one upon the other; it would 
be the same \vith a being of a Space of only 
two dimensions. Rut a single moven1ent in a 
higher Space-one of three dimensions-renloves 
the difficulty. 
By parallel reasoning, the geometer of a Space of 
three dimensions is no more perplexed to prove the 
equality of two syn1metrical trihedrons which could 
not, as a whole, fit in with each other. These solid 
angles, usuaHy unequal in our three-dimensional 
Space, are only a particular case of solid synlmetrical 
figures. 
Try to fit your right-hand glove to the left. Even 
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if we suppose exact equivalence of size, you will find 
it an illlpossibility. And yet you could not doubt 
the equality, real and not conventional (although 
not adnlitted in our geometry), of your bJdy with 
its inlage as reflectcd in the glass. Object and 
image arc symmetrical; their details correspond 
exactly. 
Ho\v does the reversal of the ilnage take place? 
The scientist, by the help of geoma.trical figurcs, 
will profess to explain it, but when we carefully 
consider the explanation, it turn
 out to be (llcrely a 
statenlcnt of the fact: the rcal nlcchanist11 of the 
phen0111enOn will always escdpe us ; \\'e shaIl ncver 
arri\'e at understanding" why our vi,;ual ray apJ.>cars 
to go through the glass and to St:t: behind it the 
same form that stands in front of it." * 
Just as, in plane geolnetry, in order to prove the 
equality of t\\"o symn1etrical triangles (which is all 
that a "surface-being" could conceive), it is sufficient 
to ifnagine a rotation round one axis; so, when we 
cOllcei\-e the idea of the fourth dinlension, it will be 
sufficient to describe a rotation round a fourth axis 
of co-ordinates in order to be able to superimpose on 
each other our tetrahedrons, our spherical triangles, 
and spherical solids generalIy. 
I n what direction, you may ask, should \ve place 
this fourth axis? I know nothing about that, because 
I cannot itnagine it, but the impossibility of forming 
an image noes not in the least illlply the intrinsic 
ilnpo,;sibility of the existence of this new axis. \Vc 
do not iJllagille any intellectual conception, any more 
than \ve imagine spiritual substances, the soul, or 
God Himself; yet we have proyed that such sub- 
stances exist. 

Iorc than this: strictly speaking, we do not 
ilnagine any substance whatever. It is quite futilt,; to 
introduce sensible data to deny the po
sibility of a 


Cf. :,1. Doudler, oþ. cil. p. 116. 
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fourth co-ordinate. After all, as we have already 
remarked, (Chap_ VII, p. 76), this fourth dimension of 
Space is only the possibility of material motion in a 
ne\v direction. 
A "linear-being" could not iInagine one line 
being placed upon another; for him, motion within 
his Space would be possible in only one direction; 
a "surface-being JJ would imagine this easily enough, 
but he \\'ould only be able to cOllceive a triple 
possibility of motion. In the same way, immersed 
as we are in a world where only this triple possibility 
is visible, we cannot imagine the symmetrical adjust- 
nlent of lnaterial volumes, that is, rotation round a 
fourth axis, but since it is not contradictory, it is 
possible; God can realize it according to the old 
scholastic adage: "God can do all that does not 
imply contradiction." 
For the sake of those who have not grasped the 
bearing of this argument, I can give an idea of this 
rotation of a volume around a fourth direction, by a 
rough comparison. 
I t is an ordinary matter to clean a glove; \vhen 
we do this we turn it inside out; in this case the 
glove so turned can be superimposed on the glove 
belonging to the other hand which has not been 
turned. But the analogy is far froln perfect, since 
the surface has passed from the exterior to the in- 
terior, which could not happen in the geometrical 
ideal. 
From these considerations extremely important 
conseq uences follow: 
(I) First, we can infer the possibility of a material 
substance, say our body, existing in a hyperspace. 
Besides, there is nothing mysterious about that; for 
this to be the case, all that is required would be that 
all the molecules or constituent parts of our body 
should be able to move in a fourth direction; in fact, 
that the number of our present spatial relations 
should be increased. In other words, if an our mole- 
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cules could acquire one more relation, \ve should be 
ipso facto in Hyperspace. 
(2) \Ve have seen that at present all modern 
Physics lead us to believe that gravitd.tion works 
according to a fourth dimension of Space; if ether 
is the cause of this we can most certainly say that, in 
relation to it, material bodies are transparent, since 
the ether can communicate its vibrations without 
having recourse to the three known din1ensions. 
Besides, whether the ether is the cause or not, 
the conclusion is logically the san1C, and it matters 
littlc whether \\"e can dccide what substance it is in 
relation to \vhich our bodies are thus transparent; 
what ap(->cars certain is that such a substance exists. 
\Ve must then conclude that if our body possessed 
hyperspatial propcrties, in addition to those of \vhich 
\\.c are a\\"are, all material substances would beconlc 
transparent to us. No surface would arrest our sight; 
it \\'ould penetrate to the interior of material t11aSSCS 
as we now penetrate into the interior of surfaces bf 
d property unimaginable to a plane-d\vellcr. 
(3) Besides-and this is a more unexpccted deduc- 
tion-if our bodies \vere constitutcd according to the 
la\vs of IIyperspace, they \vould not be confined \vithin 
a mass of three ditnensions any more than we are 
nc. \v confined within the interior of a circle. Here is 
something that explains wonderfully that property of 
risen bodies \vhich seCll1S at first sight so stupefying. 
.A.nd here I must defend myself from a possible 
accusation. I do not say that our risen bodies win 
be framed, in fact, according to!the laws of Hyper- 
space; I do not \\yish to affirm anything of the kind, 
and I leave to others the task of examining whether 
such a hypothesis corresponds to the known facts; 
but no one can hinder Ine from declaring that a 
being framed according to those la\\'s would possess 
the remarkable geometrical and mechanical property 
of not being hindered hy the surfaces \vhich now 
arrest our n10vements. 
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If we confined such a being in a closed roonl he 
could instantly disappear from our sight. And yet, 
you will say, since no aperture exists, by what means 
could be escape? 
If a philosopher of former days had asked such a 
question I \vould have excused him readily, for a 
mathematician of to-day the question has no mean- 
ing; I might as weII ask \vhere a square or a circle 
exists. 
Since our hyperspatial being can make use of a 
fourth direction in Space, he has no need to recognize 
a surface, or to use the three ordinary directions of 
Space in order to escape: he goes Oll t by a fourth 
direction, absolutely, \vithout touching the surfaces 
,vhich confine a being in a Space of three dimensions. 
In fact, the supposition made above should not be 
expressed in this way at all. 
I ,vas expressing it wrongly to say: "Let us 
confine such a being in a closed room," since the 
word cOllfined, we have just demonstra ted, is a 
concept quite inapplicable to the circumstances. 
(4) The transport of a hyperspatial being from one 
place to another would not be effected instanta- 
neously, but that the conditions of motion would be 
changed there can be no doubt, although it would be 
difficult to determine them. 
Such a problem as this, which has not so far been 
attacked, seems however to be capable of solution. 
We are even no\v able to deternline graphically the 
geotnetrical properties of regular bodies to four and 
to 1l dinlensions: summits, precipices, intersections, 
and so forth; but then these figures are no longer 
polyhedrons; they have been nanled polyhedroids. 
Theyare derived from the tetrahedron, the hexahedron, 
the octohedron, and it is den10nstrable that they 
exist for all (C Spaces."* 
* Cf. J ouffret, oÞ. cit. and Mr. Stringham's aùmirable paper, 
"Regular Figures in a Dimensional Spare," in the AJI1eriulll 
Journal of ..vfathematics, Vol Ill. 



1
1
10HT \LI1'\ 1'\ Tllh HESlïUtECTIO
 :!:?
) 


But since Cinematics, or the science of l\Iotion, i5 
after all but a department of 'Iathelnatics, we need 
not despair of sonle day seeing a clever mathematician 
take up the question, and arrive at some interesting 
conclusions as to the conditions of 
Iotion in Hyper- 
space. 
No\v, \vhat present Science authorizes us to infer 
from a study of the facts is that we bear \\'ithin us, 
at the very heart of our corporeal substance, the gernl 
of a hyperspatial provision, since such a provision 
the ultimate particles of l\Iattcr appear to offer to 
our in\'estigations. 
It is therefore not contrary to facts to admit, from 
a scientfic standpoint, the possibility of every part 
or our body realising such a provision. 
Once more I do not assert that our risen bodies 
\vill appear under such conditions; I sitnp]y assert 
that if God, at the moment of our resurrection, 
should add these hyperspatial properties to those 
\vhich our bodies now possess, then according to the 
Apostle's \vords U we shall be changed";* we should 
necessarily possess the characteristic qualities of 
Christ's Body after His Resurrection, 
This statement does not pretend to explain the 
mystery proposed to our faith, but it is enough to 
show that, in this point also, the mystery does not 
contradict our reason. 
This gathering together of the glorified bodies 
around our Lord suggests to our curiosity another 
question of absorbing interest: Of \vhat nature will 
be this place of happiness, and ,vhere will it be 
situated? 
Revelation tells us nothing positive with regard to 
this, but \ve ought not to pass over in silence some 
most suggestive passages \vhich have for long exer- 
cised the acute minds of our theologians. 
"I sa\v," writes St. John, H a great multitude, 


.. 1 Cor, xv. 52 
P 
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which no man could nUlnber, of all nations, and 
tribes, and peoples, and tongues."* 
" And I saw a new heaven and a ne\v earth. For 
the first heaven and the first earth was gone, and the 
sea is now no Inore. And I, John, saw the holy city, 
the new Jerusalem, coming down out of heaven from 
God, prepared as a bride adorned for her husband. 
And I heard a great voice from the throne, saying, 
"Behold the tabernacle of God with fi1en, and He 
\vill dwell ,vith them. And they shall be His 
people; and God Himself with them shall be their 
God. And God shall \vipe away all tears from their 
eyes: and death shall be no more, nor mourning, nor 
crying, nor sorrow shall be any more, for the fonner 
things are passed away."t 
Ho\v should \ve interpret this? The literal sense 
seelns the best. After the end of this present \Vorld 
God will create new heavens and ne\v earths where 
His elect \vill reign in everlasting happiness. \Ve 
have seen that, logically, risen bodies must occupy a 
place, and it is for theln and their benefit that the 
Creator \vill prepare a new universe, "future \vorIds, 
the seed of which, as it \vere, we already catch a 
glimpse of in unfathomable, space," says 1\1. de 
Kirwan.
 
We find this announcement of a new creation in 
various parts of the Scriptures, expressed in similar 
terms. First, let us listen to Isaias: 
cc For behold I create ne\v heavens, and a ne\v 
earth. . . But you shall be glad and rejoice for ever 
in these things \vhich I create."** 
U For as the ne\" heavens and the new earth, 


* Apoc. vii. 9. 
t Apoc. xxi. 1-4. 

 Ch. de Kirwan: Bible et Science, Tene et Ciel, p, 61. 
(Blond et Cie, Paris). 
** Isaias lxv. 17, 18. 
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which I will olake to stand before 
Ie," saith the 
Lord: II so shall your seed stand, d.nd your natne."'" 
Then St. Peter also proclainls a renewal of the 
Universe; after alluding to the end of the world by 
fire the Apostle \\'rites : 
,e Seeing then that all these things arc to he 
dissolved, what rnanner of people ought you to be in 
holy conversation and godliness? Looking for and 
hasting unto the coming of the Day of the Lord, by 
which the heavens being on fire shall be dissolved, 
and the elements shall melt with the fervent heat. 
But we look for ne\v heavens and a new earth 
according to His promise
, in which justice dwelleth.t 
St. Paul also tells us of God's purpose Ie in the 
dispensation of the fulness of times, to re-establish 
all things in Christ, that are in heaven and on 
earth.lJ
 
In \vhatever \vay God may realise His designs, \ve 
know that lIe will only have our supreme good in 
view; to kno\\" this is all that really matters; this is 
the thought that must ever be present to our minds 
if \ve \\'ould use the means to attain the eternal 
reward and to Inerit our glorious destiny. 
\Ve are no\v in a position to give a conlplete ans\ver 
to the question which forms the title of this book: 
cc \Yhat shall we become after Death?" One phrase 
sums up the resolution of the Great Riddle: Credo 
restJrrectiOllelll
' I believe in the resurrection of the 
dead, in my own resurrection. 
How could we find a mystery more consoling, 
more consistent with our secret aspirations, more 
honourable to the integrity of our nature? Could 
m}" future happiness ever attain its plenitude if, 


* Isaias lxvi. 22. 


t 2 Peter iii. II. I 3, 



 Eph. i, 10. 
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notwithstanding the survival of 111Y soul, I were to 
remain for ever separa ted from my body? 
Has not this body suffered along with my soul, has 
it not received all physical impressions and endured 
all physical ills, and since it has shared the pain, why 
should it not share the glory? 
Besides, is it not with this body and by its means 
that my soul has taken cognizance of the material 
\vorld so as to arrive gradually at the knowledge of 
the la\vs which governor it? It is through our 
multiform sensations that we catch a glimpse of the 
harmonies of the Universe: 
Harmonies of the Light which as the sun is setting 
tints the high mountain summits, darkens the deep 
blue of the sky, to light up, a little afterwards, these 
flaming stars which are the objects of our study 
through our mighty telescopes. 
Harmonies of the sea, the waves of which, no\v 
calm, now storn1Y, are a true image of men's 
passions. 
Harmonies of our terrestrial landscapes, \vhich un- 
fold themselves in infinite variety from the Equator 
to the Poles: burnt-up desert wastes, majestic forests, 
precipitous mountains, green valleys and meadows, 
brooks of living water, cascades, impetuous torrents, 
fertile banks of great rivers, sandy coasts, fiords 
running far into the land, the bare and frozen im- 
mensity of the Polar regions; what objects for the 
poet's dream and meditation, what subjects for the 
study of the artist and the man of science! 
Harmonies of the mineral and inorganic \vorld, 
into which penetrates the eye of the geologist, the 
chemist, and the natural philosopher: :rvlatter in 
motion through an endless energy; the affinities and 
activities of the atoms unceasingly at \vork in the 
renewal of nature; material forces ever seeking their 
equilibrium even at the cost of tremendous revolutions 
which transform the aspect of our world like a 
sculptor moulding the clay to the shape of his next 
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creation; 
Ialtcr, blind indeed, but obedient and 
submissive to the la\vs imposed on it by its 
Creator. 
Harmonies of the vegetable world and the animal 
kingdom, all unsuspected by the unlearned, but \vhich 
ravish the naturalist and reveal to him everywhere 
the in1print of Uncreated Intelligenc
. 
IIarn10nies of }J ature which shine forth in the 
infinitely little, no less than in the huge sun \vhich 
rolls its fiery furnace to the confines of our stellar 
horizon. 
11armonies of visible things of which the soul has 
caught a glimpse across the prism of its bodily 
impressions, which have made possible its higher 
flights and opened to it the way to the invisible. 
All these means which man possesses in this life 
for arriving at the conception of the true Infinite, of 
the Supreme Ideal, in one \vord, of the Absolute- 
are we obliged to throw them overboard, to disown 
them, when we cross the threshold of the Beyond? 
Are they not part of 1I1yself, have they not con- 
tributed to form and to preserve our o".n individual- 
ity? Are not our moral habits acquired possessions? 
Have they not required of our soul a persevering will 
which has moulded our body by curbing its lo\ver 
instincts, and has prepared it by continual sacrifices 
for that supernatural end \vhich God has in store 
for it? 
Although our resurrection is a purely free gift of 
our Creator, do you not feel that everything \\.ithin 
us calls for it, that all our being tends towards it 
as towards the mo
t harmonious destiny \ve can 
conceive? 
This life is but a testing-time; rejoice then, it will 
shortly end. Then from this skeleton, invested once 
more with flesh, you will contemplate God, your eyes 
will see Him,* and to share that same glorious 


· Job xix, 26, 27. 
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immortality your brother too shall rise again at the 
last day, and all who are dear to you and whom you 
have loved on earth. And you shall see theln again 
beyond the tomb, for they are part of yourself and 
intimately linked to your personality. 
Is it not upon our mother's knee that we learnt to 
catch a glitnpse of God and of the divine beauty of 
Jesus Christ? \Vas it not she who, by the teaching 
of an all-divine doctrine, opened our hearts to the 
action of grace, and taught us to lisp our first act of 
love to our Sovereign Master? 
And from this maternal work, so tender and so 
persuasive, could we disjoin that of the head of the 
family? Has not our father helped, of course in a 
more virile way, to guide our steps in life, to make 
us love virtue, to incline our will towards the Good 
that leads to the eternal Truth? 
For myself-let me be allowed this personal 
reminiscence-can I ever forget \vith what enthusiasn1 
my father used to talk to me about the wonders of 
Nature, in order to let me have a glimpse, behind 
her splendours, of the beauty of Him Who has 
disposed her with so much order and \visdom. It 
was his words which, \vhen I was a child, trans- 
ported my mind at the sight of the sublime mystery 
of Creation; it was he who directed IllY first flights 
in those remote regions where \vorlds 1110ve through 
space, where the nebulæ still chant Creation's hymn, 
in their lllajestic progress, like the Matter of chaos 
beneath the mighty breath of our Lord God. 
Do you now grasp what intimate and nlysterious 
ties join us to those who are no longer amongst us? 
Their image, \vhich we cannot forget, so completely 
forms part of our own personality that our self \vould 
appear incomplete if we were to banish all the 
thoughts and feelings which they have aroused in 
us, and the memories they have left to us. "If Love 
is strong as death/'* how should this foundation 


'* rant., viii, 6. 
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virtue of fanlily life and hunlan society stop short 
at the grave? 
This wife \vho has loved, who has shared with 
the father of her children the sacred joys of their 
home, the inevitable sufferings which family life 
1nust bring; sacrifices, sickness, anxiety as to the 
future; this mother, \\'ho has carried in her bosom 
the child of her love, \vho haC) sung him to sleep in 
his cradle, \\'ho has \vatched so often at his bedside 
fighting for hb life; this \voman \\'ho has closed the 
eyelids of him \vhon1 she kne\v to be flesh of her 
flesh and the reflection of her own soul, \\'ho has 
clothed her child in the \vhite robe of the brides 
of death and laid her body in the consecrated earth 
where she awaits the resurrection; and the betrothed 
who has lost her whom his heart had chosen, when 
the priest of the Eternal \vas about to seal for ever 
the union of their souls; and all those forsaken ones, 
\vhose childhood never kne\v a mother's caresses 
or tears of joy; have not all these a right to the 
sublime hope that they will see again or conle to 
knov,r those of \vhom death has deprived them? 
If the future life has in store for us supreme I 
beatitude, as we have shown, how can we doubt for , 
a lTIOment that in the home of eternal love we 
shall be united to our beloved by ties infinitely I 
stronger and more puissant than those of flesh and 
na ture ? 
A consoling thought indeed, which the word of 
Christ itself confirms: CI If I shall go and prepare 
a place for you, I \vill come again, and \vill take you 
to ì\Iyself; that \vhere I am you also may be." * 
Then will be realized the promise of the apostle. 
Cor \\'e shall love one another with the same love, in 
God. t 


* St. John, xiv. 3. 
t I St. John, iv. 12. 
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And having reassured His disciples of their 
reunion in Him, He adds: "\:Vhither I go you 
know, and the way you know." Thomas.saith to 
I-I im: "Lord we know not whither Thou goest; 
and how can we know the way? JJ Jesus saith to 
Him: "I am the Way, and the Truth, and the 
Life."* 
II I am the Resurrection . . . he that believeth in 
1\1e, although he be dead, shall live: and everyone 
that liveth, and believeth in Me, shall not die for 
ever."t 


* St. John, xiv. 4-6. 
t St. John, xi. 25, 26. 


TIlE END 


\V. jOLl.Y & SONS, LTD., PRINTEPtS, ABIt;lua.K:-O 



I
DEX 


Acc.id
nt
, 31, 100 
q
. 
Action, direct and IndIrect, 15 2 , 153. 
Aliment, n
cessary, 20:!. 
Ant, exampl
 of life-proc
sses, 114. 
Atoms, 25, 35, 4 0 , 93. 
" not h indiscel nibles," 187. 
Atomism, 83, 101. 


Balmès, 100, 110, 177. 
Beatific Vision, 173. 
Bichet, X. (definition of life), 112. 
Hilocation, 155- 1 5 8 . 
Blanc, Elie, 10 3. 
Body, The, is it renewed? 1<)0 sqq. 
., ", lenewal of, an unproved hypothesis, 195 sqq. 
Braig, 
t. I'Abbe, 80, 81. 
Carbon, 81- 8 3, 85. 
Consciousness, simultaneous relations entered into br, 136. 
Contact and Distance, '{Iide Action. 
Coulomb's Law, 97. 
"Cun"e-Space," 56. 


Darwin, 19 I. 
Death, The Great Riddle, 12. 
" not the end, 12. 
De Lapparent, A., 139. 
Delbæuf, J., 12f, 194, 19,. 
Descartes, 43, 101, 117, 147, 171. 
De '.ries, Hugo, 191. 
Duhem, P., 84. 


Electricity, Hertz on, 79, 80. 
Electrons, 27, 30, 33, 34, 39, 93. 
Elliptical Geometry, 57. 
Epicurus, 101. 



234 


INDEX 


Ether, 40, 80, 86. 
" 111echanical theory of, 86, 91, 9 2 . 
Euclidian (Plane) Geometry, 49-5 2 . 
Extent, 4 0 , 47, 48, 108 sqq., 163. 

irst Cause, ..\, scientifically necessary, 16 5 
F lom'en 5, J 9 2 , 3. 
Force, true reality of 1\latter, 81, 10 3. 
Fourth Dimension, 64-67, 76, 77, 85, 88, 89, 91, 92, 1 52, 22I
 
222. 
Future Life, Belief in, at base of all religions, 12. 
Galileo, 43, 95. 
Generalising, a faculty purely of the soul, 145. 
Geometry, 7.1ide Elliptical and Euclidian. 
Gley, E., 150, 209, 212. 
Gravitation, 87, 88, 97 
Hearing, sense of, 17, 18. 
Helmholtz, 86. 
Hemiphlegia, 204, 205. 
Heredity, 20<) sqq. 
Ijertz on Electricity, 79, 80. 
Hinton, C. H., 65. 
Hydrogen, 81. 
Hyperspace, 69 sqq., 85, 154, 222-225. 
Idealism vtrsllS Subjectivism, 22, 23, 36. 
Incorruptibility. 215. 
Inertia of l\latter, theory of, 95, 96. 
Intelligence, not in the frontal lobes, 149 sq4 
" not transmitted by Heredity, 210, 
Intuition, no pure intelJectual, 17:l. 
Jennings, H. S" against tropistic theory, 122. 


Kant, 45. 
Kauffman, experiments re Electrons, 34. 
Kelvin, Lord, 86. 
Keppler, 171. 


Lamarck, 191. 
Lateran Council, Fourth, On the resurrection of the body, 185. 
" "Fifth, definition of the soul, 154 noÜ. 
Lazarus Ie ressuscitê, L. 
Iercjer's poem quoted, 169. 
Lechalas, G" 104, II I. 
Leibnitz, 101, 187. 
Lobatschewsky, 53, 
7 



IXDEX 


235 


Lod;.;e, Sir Oliver, S6. 
Loeb, J., 121. 
Lucretius, De 
atur.l Relul11, 9 1 , 9:!. 


:\ld
s (quantity), 3 1 , 3 2 . 
'latter, modern conceptions of, 79. 
" U ponderable" and "imponderable," 29. 
" unity of, 24. 
:\Ia\:well, Clerk, ï9, 
.' 'Ia\:imum Stability," 115. 
)Iechanics, inadequacy of, 33. 
:\letageometry, 56, 15 8 . 

fetemps}'chosis, 159, 160, 168. 
'fe>..ican Salamander, 86. 
:\1 ie, Dr. Gustave, 9 8 , 99. 
.:\Iolecules, '(,ide Atoms. 
:\lorality, Absolute in God. 166, 167. 

Iultiplicity, a characteristic of material bodies, 93. 

h1l1k, on the seat of the intelligence, 15 0 . 


Newcomb, S., 59, 7;. 
i\ ewton, 87. 

utting, P. G., 87, 88. 
Oilier, L., e),.periments of, 195. 
Papin's Receptacle, 188. 
Pascal, 86. 
Pavlov, J. P., 122- 12;. 
Philo
ophy, Scholastic, 101, 102. 
" Thomist, 101, I I 5. 
Physics, :\lodern, 8,.. 
.' Plane-dwellers" (space of two dimensions), 61-68, 9<>, 91, I
:l. 
Poincaré, H., 137. 
'" Primary 'latter,' 101. 


Radium, 27, 3 0 . 
Ramsay, Sir \\ïlliam, 27. 
Resurrection of the ßody, 180 sqq. 
" consistent with human aspirations, 2
7. 
" Fourth Lateran Council on, 185. 
" in conformity wIth Science, 214. 
" Reunion in the, 230, 231. 
Riemann, B., 44, 57, 8-t. 


Saccheri, Fr., 53. 
Sensation, J 30 sqq. 
Sight, sense of, 1
-2 I. 



236 


IN])ji:X 


Sixth Sense, absurd to deny possibility of, 16. 
Soul, The, 128 sqq. 
" " cannot die, 142 sqq. 
Space, 41 ct passÙJl. 
" non-existent in itself, 44. 
" properties of, not absolute, 68. 
Stereochemistry, 82 sqq. 
Subjectivism, 'ilide Idealism. 
Substance, 3 1 , 94 sqq.t 172. 
Taine, 186. 
Text-books, popular scientific, condemned, 149. 
Time, 161-164, 
" idea of infinite, absurd, 16 4. 
Trinity, The Most Holy, 173 sqq. 
Tropisms, Theory of, 121 sqq. 
" " " irreconcilable with phenomena, 12 3 sqq
 
Ultimate Particles, 26, 27, 40 et þassÍJJl. 
" " un extended, 10I. 
Understanding, phenomena of, 146. 


Van t'Hoff, 82. 
Viète, on numbers, 171. 
Vitalism versus Mechanism, 115 sqq. 


\Veber (physiologist), 106. 
\ViII, phenomena of, 146. 
X Rays, 19. 





ì 


"" 


.J-t { ,..", '" 


BT 901 .M813 1923 SMC 
Moreux L Theophile, 
What snaIl we become after 
death? 



